





A McGRAW-HILL 
PUBLICATION 


Vortac Impact on 


Avionics Industry 
9 


Report on Space 
Scientists in Rome 














J ET - LINER 


CORVATR- 880 t 





Picture of your 
brioht 
<> 


“jet-travel” future! 
Fastest commercial airplane in the world — 609 silent, vibrationless 
miles an hour! The Convair 880 JeT-LINER will be powered by four 
of the world’s most advanced commercial jet engines—General Electric CJ-805's 
The only jet transport designed to operate from over 100 already 
existing airports throughout America! Big city or small, the 
Convair 880 JetT-LINER will bring you luxurious jet-travel whether your 
destination is 2,000 miles away —or only 300. Soon you will travel faster, 
in more luxury and comfort than you've ever known before 
in Convair’s 880 —the all-new JeT-LINER 
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The C-123 can’t 
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AIRCRAFT DIVISION © HAGERSTOWN 10, MARYLAND 
A Division of Fairchild Engine and Airplane Corp ration 


++ WHERE THE FUTURE IS MEASURED IN LIGHT-YEARS! 


but it can land in 700 feet/ 


Meet the most agile, the most sure-footed 
transport in the world — the Fairchild 
C-123. It is capable of air-lifting up to 
60 troops, or up to eight tons of bulk 
combat cargo—and it needs no mile-long 
concrete runway. 

Almost any clearing, almost any field is 
a potential C-123 airbase; even deeply 


rutted, ungraded, or sandy grounds are 
taken in stride by this rugged ship. And 
sophisticated aerodynamic design makes 
possible a landing run of only 700 feet— 
a takeoff run only a little longer. 
Performance, ruggedness, payload and 
versatility . . . these are traditional hall- 
marks of Fairchild aircraft. 
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Bird Boy Art Smit 


Whenever daring exploits of pioneer aviators are chron- 
icled, the name of Bird Boy Art Smith is sure to appear. 
From the time he flew his first Curtiss-type biplane in 
1911 until his death in 1926, Art Smith dedicated his 
life to aviation. 
The romance of his life was heightened by the un- 
selfish encouragement of his mother and father, who 
mortgaged their home so that their son could have the 
money to build his first airplane. Another inspiration 
of his early years was his sweetheart, Aimee Cour. 
They eloped in 1912 in what is considered to be the 
world’s first airplane elopement. 
Flying in such places as Deadwood, S. Dakota, and 7 ——— 
in the capital of Japan, Art Smith set the world record 
for looping the loop, pioneered sky writing and in- The custom of showing admiration for Art Smith's flying 
vented dozens of breath-taking stunts to win acclaim by giving him a medal started with a flight he made in 
of millions throughout the world. the Black Hills in 1912. One of his most prized awards 
° : was a gold nugget, given him by his hero, Buffalo Bill. 
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“Laminum Shims simply p-e-e-] down to 

exact size. This takes about a minute, $e 9 SseJ - 

instead of a half hour’s grinding time.” [Ras pe . . IN 
“We use Laminum to provide precise spacing between 
the trunnion and the landing gear cut-outs on the strut.” 





hte thhehan 





the Laminum Shim at each place assures maintaining Shims down to an exact fit between the center line of 
the BCL of the wing.” the spar and the center line of the horn.” 


Ai ft Prod dvi “as tol 
ircratt Producers advise... as tolerances 

_ , 3 Le 
“We join this leading edge wing spar in 6 places, and “For the trailing edge wing spar, we peel Laminum 





“This 10" Laminum Shim is pared to exactly .065” “Here are just a few of the many types of Laminum 
in thickness, and we do it in a matter of minutes.” Shims used on our main jig line for wing assemblies.” 


minum is a must!” 


LAMINATED SHIMS OF 


The demand for Laminum Shims has grown so much SURFACE BONDED. . . THEY G FOR ADJUSTMENT 


during the past few months that we wondered just exactly 
why, where and how they are being used so extensively 
We put the question to assembly specialists in major air- 
craft plants, and here are their answers—not what we say, 
but what they say about the use of Laminum Shims in 
modern aircraft production... 


are custom-made precisely to blueprint. Lami- 
nations are completely surface-bonded to look 
and act like solid metal, yet quickly p-e-e-l to a 
precision fit right at assembly. Available in 
Brass, low carbon Steel and Type 302 Stainless, 
“Our scx (basic contour line) is maintained to precise specifi- with .002” or .003” laminations. Also in Alumi- 
cations with Laminum Shims. Without them, the wing compo- num with .003” laminations. Laminum Shims 
nents would tend to twist with the forces of modern jet flight.” eliminate costly extra operations : no machining 
. ho grinding ... no stacking... no miking. 


“Shims must lie flat for a close fit, which we always get with 
flat f fit, v6 And no grit between layers — ever! 


Laminum Shims. As tolerances become tighter, Laminum 
is a must to maintain production schedules. © LAMINATED o 


a P ‘ “ FREE! Actual sam- 
In the past we would either have to wait for an available 
ple of LAMINUM—also 


lathe, or grind or hand-file a shim to fit. With Laminum, we illustrated Engineer- 
do a precision job in minutes. ing Data File. Write 


“Laminum Shim units cost about the same as solid shims. But for your copy today. © COMPANY, INC. O 


they eliminate material losses. Reduce inventory and handling. == 
Streamline production.” 5109 UNION STREET. GLENBROOK, CONNECTICUT 




















SHIM HEADQUARTERS SINCE 1913 





Aeroquip Announces a NEW 


3200 SERIES COUPLING 


(patented 


© Connects with a Quarter Turn 


© Disconnects with a Pull of the Union Nut 





POPPET VALVE TUBULAR VALVE SLEEVE 








POPPET VALVE HOSE-ATTACHING HALF TUBULAR VALVE 








BULKHEAD HALF 














DISCONNECTED COUPLINGS with valves i HALVES ALIGNED, union nut not en- 
closed. The cutaway view, above, shows . 3 gaged, both valves still closed. Note 
how the internal “O” rings provide un- * s how the poppet in the bulkhead half 
exposed and fully protected seal for 2) aligns and mates with the sleeve and 
poppet valve and tubular valve sleeve f the tubular valve in the hose-attaching 
All coupling parts are precision made i half to prevent air from entering system 
from carefully selected materials . 
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aling Coupling 


SAFE. .. may be checked visually or manually for locked position, 


SIMPLE. .. there are only 13 parts plus “O" rings and back-up rings. 


FOOLPROOF. . . there is no stable intermediate position where the 
coupling is partially open and unlocked. 


NO FLUID LOSS... the patented Aeroquip design prevents fluid loss 
during connection and disconnection. 


NO AIR INCLUSION ... the coupling cannot admit air into the fluid 


system during connection and disconnection. 


Designed to meet the requirements of proposed military specification MIL-C-25427 


It took Aeroquip to improve on Aeroquip Self-Sealing 
Couplings! 

The new 3200 Series Self-Sealing Coupling offers the 
same basic advantages for which Aeroquip Couplings are 
well known: NO fluid loss upon disconnection; NO air inclu- 
sion during connection. In addition, it offers plus advantages 
that contribute to improved design, maintenance, and service 
of aircraft. 

It's fast acting! A quick quarter-turn of the union nut 
fully connects the halves and assures full flow of fluid. An 
axial pull on the union nut disconnects the coupling causing 
the halves to spring apart instantly with valves closed. 


It features visual and manual check for locked position! 


By noting the position of the locking hex, or attempting to 
turn the union nut, or by tugging on the attached hose line, 
anyone can tell whether the coupling is fully connected, 
Once connected, the coupling cannot unlock accidentally 
during normal service. 


It features simplicity of design . . . precision construc- 
tion! Developed especially for use on modern airframe and 
engine hydraulic systems up to 3000 psi. at 275°F., the 
3200 Series Self-Sealing Coupling is highly recommended 
for use wherever lines must be disconnected while systems 
are operational. 


For further information, write for Engineering Bulletin 
AEB14. 


\eroqui p 


‘AEROQUIP CORPORATION, 
AERO-COUPLING CORPORATION, 


JACKSON, MICHIGAN 
BURBANK, CALIFORNIA 


(A Subsidiary of Aeroquip Corporation) 


IN CANADA 


AEROQUIP (CANADA) LTD 


TORONTO 15, ONTARIO 


LOCAL REPRESENTATIVES IN PRINCIPAL CITIES IN U.S.A. AND ABROAD—AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 








UNION NUT TUBULAR VALVE 























POPPET VALVE 








UNION NUT THREADS ENGAGED 
during quarter-turn connection. Poppet 
valve is displaced but tubular valve is 
still closed. There is no leakage path at 
this point, or at any time during dis- 
placement of valves. 


UNION NUT POPPET VALVE OPEN 


FEMALE HEX TUBULAR VALVE OPEN 








FULLY COUPLED AND LOCKED, valves 
open. Female hex on locking sleeve is 
fully engaged with male hex on body 
thus providing visual and manual 
evidence that both valves are open and 
there is unobstructed flow path for fluid. 











Announcing... 


FENWAL'S NEW JET ENGINE HARNESS AND 
INTERCHANGEABLE THERMOCOUPLES, PROVIDING 


¢ Operation at temperatures over 1200°F 


© Foolproof installation, simplest maintenance 


A NEW CONCEPT IN TERMINALIZATION 


Fenwal’s new concept of Button Terminalization for integrated assembly) 
of thermocouples and harness allows a new ease of installation. Only two 
bolts and buttons make firm, reliable electrical contact! It can actually 
be installed in 15 minutes by a mechanic who has never seen it before. All 
the thermocouples are offset and can only be installed in one way. And 
should a thermocouple go bad all you have to do is remove two bolts and 
nsert another thermocouple. And that’s a great advantage in maintenance. 


sa 
—— 
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DIFFERENTIAL EXPANSION NO PROBLEM 


Fenwal’s new Button Terminalized harness is rigid, yet flexible enoug! 
o that differential expansion will not cause difficulties. It is so designed 
that even when bolted in place the harness is flexible enough so that no 
great stresses are placed upon the thermocouple bosses or mounting bosses 
for the harness. That means holding brackets do not have to be “‘beefed 
up” in order to withstand large forces due to differential expansion. 








SOLID STAINLESS STEEL CASING PROTECTS WIRES BALANCED RESISTANCE HARNESS 


Even the wires on the Fenwal harness are encased in an insulated The resistance path from each 
blanket and inserted in a stainle teel covering. This prevents the ndicator is equal, minimiz 
» from becoming frayed and unraveled during installation or from 


nh whue in use 


ENGINE TEMPERATURE INDICATION AND/OR CONTROL 


Fenwal's new Button Terminalized thermocouple and harness 
assembly is ideal for indicating temperature. It is also used for 
control because of the great reliability of the Fenwal thermo- 
couple. In fact, Fenwal thermocouples and harnesses can be used 


WRITE FOR ALL - any size gas turbine —— They will withstand am 
vient temperatures over 1200°F. 
THE FACTS 
moceuples 


aiveratt 6a vee a Fenwal's new concept of in- 
tegrated harness and thermo- 
couples may be of great service 
to you. Write for complete 
data now, to Fenwel Inc., 
Aviation Products Division, 129 
Pleasant Street, Ashland, Mass. 
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Controls Temperature ... Precisely 











How Holley’s 
Compressor Governors 
Help New Jets to 


Supersonic Speeds 


“City-savers’ Air Force men call them: the J-57- 
powered F-100, F-101, F-102 and Navy F8U, with 
level flight speeds faster than sound. And city-savers 
they could well be. ( ertainly their rapid approach 

5 


to the fringe of Mach 2 heralds a new era in the 


progress of jet flight 


Sharing in the development of this new brood of 
supersonic fighters, Holley engineers, working close- 
ly with Pratt & Whitney Aircraft on the J-57 engine, 
designed the compressor bleed governor. 


This new Holley compressor bleed governor is one 
more example of Holley’s continuing leadership in 
the design, development and manufacture of supe- 
rior engine control systems for both military and 


civilian use 
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When the heat's on... 


Do your specifications call for operations in 
extreme temperatures with precision accuracy 
and unfailing dependability in gear control 
systems, actuators, accessory drives or mini- 
aturized rotary electrical equipment? If so, 
Western Gear designing, manufacturing and 


Address General Offices P. O. Box 182, Lynwood,Calif 


research skills can quickly step in to solve your 
most difficult problems with on-time deliver- 
ies. Forty years of aircraft industry experience 
assures satisfaction. Consult us n 


“The difference is reliability” + Since 1888 





Edison detectors 
give speedy warning of 


overheat in atomic pile 


Self-monitor design assures fail safe operation 


New Edison Resistance Temperature Detectors are especially 
developed to meet the exacting demands of the atomic power 
industry. These detectors are now helping forestall costly fuel 
cell damage by providing near-instantaneous detection of a 
rise in temperature in light water moderators. 

Super reliable and simple in design, Edison detectors eliminate 
complex electronic components. Some are rated at 0.8 seconds 
maximum response time and the high temperature types give 
an accuracy of +1.0% at 750°C. Radiation- and corrosion- 
resistant, Edison detectors have quick disconnect features for 
reduction of installation and maintenance time. 

Write for Bulletins 3016 and 3036 for information on types 
of Resistance Temperature Detectors and remote temperature 
monitoring systems for every purpose. 
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A GREAT NAME CONTINUES GREAT NEW ACHIEVEMENTS 
Thomas A. Edison 
INCORPORATED 


INSTRUMENT DIVISION ¢ LAKESIDE AVENUE « WEST ORANGE, NEW JERSEY 
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Meet the New 
ELECTRO-SNAP 


“LANDING 
GEAR 
SWITCH’’ 


ELECTRO-SNAP H1-43 


with Rugged, 
ADJUSTABLE 


Roller-Arm Actuator! 


Now you can get stepless actuator- 
arm adjustment in a tougher, lighter 
version of ELECTRO-SNAP’s re- 
liable H1-8, “‘The Landing Gear 
Switch”. The new H1-43 is inter- 
changeable with the H1-8, and is 
easy to install and adjust to the de- 
sired operating point . . . just turn 
the socket screw with the landing 
gear in the proper position. When 
the switch trips, set the lock nut. 
Electrically and mechanically, the 
new H1-43 has the same proven op- 
erating life as the H1-8; 4 minimum 
200,000 electrical or mechanical 
cycles! And the new case keeps the 
switch hermetically sealed through- 
out its long life . . . despite heat, 
cold, shocks, and knocks by flying 
gravel and stones. 

Nearly simultaneous make-and-break 
operation of the double-pole switch- 
ing element and the D.P.D.T., 
D.P.N.C., D.P.N.O. or 4-circuit 
D.P.D.T. contact arrangements give 
circuit designers the latitude they 
need in simplifying complex circuits. 


Get full details: 
WRITE FOR DATA SHEET NO. HIM-9 
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ELECTRO-SNAP SWITCH & MFG. CO. 
4232 West Lake Street © Chicage 24, Ilinois 


Meet the New 
ELECTRO-SNAP 


“LANDING 
GEAR 
SWITCH’ 


ELECTRO-SNAP H1-43 


SL 

LIGHTER, TOUGHER 
HERMETICALLY-SEALED 
RIBBED CASE! 


PROTECTION is the key word. 
Switches for fast-flying, hot-landing 
aircraft need plenty of protection... 
and the H1-43 “‘Landing Gear 
Switch” exceeds requirements! Three 
“beefed-up” mounting lugs hold the 
switch rigidly and can take over- 
torquing without damage. Dry, inert 
gas is sealed inside . . . permitting 
full electrical rating at any altitude! 
And the entire case is made more 
rigid by ribs backing the closure 
plate. 

PROTECTIVE enamel coating over 
zinc chromate stops corrosion before 
it starts, and the actuator assembly 
is made of corrosion-resistant steel. 
Easy-to-read metal decals identify the 
switch and the contact arrangement 
at a glance . . . more protection 
against mistakes and wasted time 
during check-out and maintenance. 


Get full details: 
WRITE FOR DATA SHEET NO. HIM-9 


ELECTRO-SNAP SWITCH & MFG. CO. 
4232 WEST LAKE STREET 
CHICAGO 24, ILLINOIS 


Meet the New 
ELECTRO-SNAP 


“LANDING 
GEAR 
SWITCH’’ 


ELECTRO-SNAP H1-43 
with these 


+t od 8 Ot | i oy Wale), b-) 


Leak Rate..Less than 1 Micron/cu. & hr 
Actuator Arm Adjustment ss» 
Electrical Rating 
125/250 V a-c 
30 V d-c (Resistive) 
(Inductive) 
With Adjustment Fully Closed 
Pretravel 0.100+-0.031" 
Movement 


15 Amps 
1S Amps 
10 Amps 


Differential 0.0620.025 —0.000” 
Overtravel 0.281" Min. 
Min. Mechanical Cycles 
Min. Electrical Cycles 
Operating Force 
Overtravel Force 
Difference in Operating and "~ Point 
tween Each Pole 010” Max. 
Ambient Temperature Range 
(Sed.) —100F to + 250F 
Higher Temp Models Available 
Weight 8 Ozs. Max, 


CONTACT ARRANGEMENTS 
----a-—j— Double-Pole 

Double. 

Throw 

4 Circuit 


ALSO AVAILABLE 


Deuble-Pole Double-Pole Double-Pole 
Normally Normally Double- 


Closed Throw 


Get full details: 
WRITE FOR DATA SHEET NO. HIM-9 


ELECTRO-SNAP SWITCH & MFG. CO. 
4232 WEST LAKE STREET 
CHICAGO 24, ILLINOIS 





Hose on engines of the C-133A, giant 
military turboprop transport now in pro- 
duction at Douglas, Long Beach Division, 
is made of Silastic to assure maximum 
retention of flexibility even after pro- 
longed exposure to engine heat 
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ILL DDL hose stays flexible at 500 


Whether the temperature registers —130F or +500 FPF, 

Silastic® Stays elastic ... keeps its shape. That’s why this 

versatile Dow Corning silicone rubber is ideal for jet 

cone engine hose, de-icing ducts, fuel tank ventilating hose and 

Get latest data on Silastic alignment couplings on jet engine tubing. Leading rubber 

Mail coupon today companies fabricate Silastic hose, ducts and tubing in 
virtually any size, cross-sectional shape or color. 


Dow Corning Corporat 
onsale = Typical Properties of Silastic for Hose, Ducts and Tubing 


Please send me the latest d 
© Temperature range, °F —130 to 500 
* Corrosion Non-corrosive to metal 





* Pressure range Low pressure 





¢ Oil resistance Dependent on type of oil 


¢ Light weight Weather resistant ° Flexible 








If you consider ALL the properties of a silicone rubber, you'll specify SILASTIC. 


first in silicones WIR Matitt 


Nitsa DOW CORNING CORPORATION © MIDLAND, MICHIGAN 
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NEW DEPARTURE 


BALL BEARINGS 


FOR AIRCRAFT TURBINES 


High speeds, high temperatures and heavy loads . . . both 
radial and thrust . . . characterize bearing applications for 
turbines used in present ultra-fast aircraft. 


New Departure’s Aircraft Bearing Research Program has 
produced ball bearings for highly satisfactory operation in 
small, medium and large turbines and their accessories. 


Under this program, ball bearings of different steels dimen- 
sionally stabilized for high-temperature operation have been 
developed and produced. Needs for bearings with high-thrust 
capacity and varied lubricating methods have been met. And, 
bearings with various geometrical specialities to satisfy diffi- 
cult mounting and operational requirements were designed. 


Beyond this, New Departure is working on bearing develop- 
ments for the more powerful, faster aircraft of tomorrow. 


Split Inner Ring 
— For further details, send for Folder TB, on turbine bearings. 


Bearing 


LEFT: Split Inner Ring Bearings 
on Turbine Main Shaft 


2 
7, GRRE — 
Accessory Ball 
Bearings 
RIGHT: Typical Installation 
of Ball Bearings in a 
Refrigeration Turbine 


NEW DEPARTURE DIVISION OF GENERAL MOTORS BRISTOL, CONN. 
17 








2220 HANDS work together 


»/at Chandler-Evans 


~~. Ty ee to produce thie finest 
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AIRCRAFT FUEL 
CONTROL SYSTEMS 
and COMPONENTS 


Here at the Chandler-Evans plant in West Hartford, 
young, aggressive and imaginative engineers join 
forces with seasoned specialists who contribute val- 
uable experience gained in years of significant 
achievement. Here, RESEARCH works in completely 
equipped, modern laboratories to provide the 
advanced data on which ENGINEERING bases 
always newer, finer designs. And PRODUCTION _—* “5 
converts these designs into the precision fuel con- YG WCCeg 
trol systems and aircraft components that have ~~ lle: “vans of 
played a vital part in establishing so many of the capable nine Here 
important “firsts” in aviation’s progress. their ideas poe 
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CHARTER OAK BOULEVARD, WEST HARTFORD 1, CONN. 
Makers of Jet Aircraft Accessories Produce Today 


to Meet Tomorrow’s Progress 
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B.EGoodrich 


recipes that do away with icing 


S ME of these recipes for ice protection 
require more heat than others. But 
all of them call for B. F. Goodrich elec- 
trically heated rubber to give just the 
right amount of heat—in the right places. 

Notice how B. F. Goodrich heated 
rubber fits snugly around the tricky 
curves and corners on these different air- 
plane parts. And how the ice problem 
was solved in each case: 

. On propellers, it prevents ice from 
reducing propeller efficiency and cut- 
ting down plane speed. 

.On reel oil coolers, like these on the 
KB-50 (Hayes modification), it keeps 
ice from choking off vital air supply. 


On air intakes, it insures smooth flow 
of air to engine parts and cabin heat- 
ing system. 

.On pitot mast, it prevents ice from 
clogging air speed indicator and 
giving faulty readings on instru- 
ment panel. 

In B. F. Goodrich heated rubber, 
resistance wires are sandwiched between 
rubber plies, then 
ble, lightweight unit. It can be easily 
cemented on the part or attached 
mechanically. 

Other heated rubber applications for 
ice protection or heat control include 
antenna masts, wing and empennage 


ulcanized into a flexi- 


leading edges, spinner domes, jet 
engine air intakes, and radar equipment. 
If you are looking for the most effi- 
cient method of applying spot heat, 
consult a B. F. Goodrich engineer. He'll 
be pleased to help. 
B. F. GOODRICH AVIATION PRODUCTS, 
a division of The B. F. Goodrich Company, 
Akron, Ohio. 


B.E.Goodrich 


AVIATION PRODUCTS Tires. wheels, brakes « 
De-icers + Inflatable seals * Fuel cells « Avtrim « 
Heated Rubber « Pressure Sealing Zippers « Rivnuts « 
Piastilock adhesives ¢ Hose and rubber accessories 
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EDITORIAL 





IATA Faces the Issues 


he skirling of bagpipes has hardly died away in the 
misty air atop Edinburgh Castle, but delegates to the 
innual general mecting of the International Air Trans 
port Assn. can already hear the click of castenets and 
trumpet fanfares of the bull ring that is in store for then 
next meeting in Spain. The 12th annual general meet 
ing in Edinburgh was notable for several reasons 

First, there was the superb hospitality of the host 
British airlines—British Overseas Airways Corp., British 
European Airways, Hunting Clan and Airwork. Evers 
body who participated in the IATA program, from the 
time of the stirring military tatoo on the parade ground 
of Edinburgh Castle to the final formal ball, will join us 
in congratulating the British host airlines on a job well 
done 

Second, there was a marked air of determination to 
face squarely the problems looming in the jet transport 
era and to get on with the job of preparing for them 
now, both technically and economicallv. ‘The technical 
de of IATA is well into its program to prepare for 
the jet age Ihev are working closely with the Inter 
national Civil Aviation Organization. ‘The full text of 
the technical committee report presented by Capt. An 
sclme Vernieuwe, executive vice president of Sabena 
Belgian World Airlines, merits close study by both 
operations and management executives of airlines the 
world over. 


No Place for Political Boundaries 


We think one of the most significant portions of this 
report is the firm stand taken to abolish air traffic control 
ireas based upon national political boundaries This 
use of political boundaries in air traffic control procedures 
has no place in commercial aviation, even with the 300 
mph. speeds of current piston powered transports. It 
will become downright dangerous with the advent of 400 

ph. turboprop airlines and 500 to 600 mph. turbojet 

nsports As the IATA technical report mentioned, 

n now an aircraft has often passed through one of 

e artificial control areas before it has received proper 

rance The combination of aircraft speed and com 

ication delays makes this a routine occurrence in 
European airline operations 

Ihe technical committee also recommended that 
future air trafic control systems should be based upon 
irea rather than route concept. We already can see how 
the technical capabilities of current aircraft, such as the 
Lockheed 1649, Douglas Seven Seas and Bristol Britan 
nia, have made traditional airways concepts obsolete. A 
switch from route to area control is an absolute must if 
iirline operators are to achieve maximum operational 
flexibility from their new equipment and give the travel 
ling public the most efficient and economical service. 

Another point worth noting in the technical commit 
tee report is its plea for international cooperation in the 
development of new navigation and traffic control equip 
ment, with large scale evaluations conducted jointly by 
ill the governments involved. This contrasts with the 
past procedure of developing national systems to the 
point of operational use and then fighting it out on a 


nationalistic basis all over the world to plug a parti ular 


equipment system. Airline pilots now flying internation il 
routes can testify that the old svstem ha 

duced the results they reallv need 

During the past six months, there ha 

wing trend in civil aviation business to g lown hard 
headed thinking and action on jet age proble We 
have seen evidence of this in the recent reorgani on Oo 
the Civil Aeronautics Administration, in the special 
group created at ICAO's Car ting headed by D 
Edward Warner and by the teclinical discussions of 


IATA 


r 


ICas TCC 


Economic Revolution Pending 


pir nerg mntinuc ) the next few 
| 
idvent of jet t insports will come as a smooth 


If this 
vears, the 
operational transition that will provide better service to 
the traveling public with lower fares the 
chaos that has been predicted by som« 
ets. In addition to the technical r 
gas turbine powered transports, ther 
that an economic revolution is in the making 
of thei ipabilities It was most encouraging to hear 
Lord Douglas, chairman of BEA and current IATA pres 
dent, call for the same frank energetic approach to the 
economic problems of the jet transport era as that alread) 
being displaved by technical group: 

Ihe first rumblings of a jet age economic revolution 

ime last summer with new low fares for third-class-tvpe 
travel proposed by Pan American World Airways fort 
transatlantic routes and the cut-rate, excursion-type fares 
proposed by Trans World Airlines. ‘The Cannes trafh 
conference took a step in the nght direction, although 
there will be considerable argument as to whether it was 
far enough or fast enough. There is little doubt now that 
some verv basic revisions will have to be made in the 
international rate t IT » accommodate the 
demands of jet age traffic 

As Lord Douglas pointed out 
the turboprop transport in the 
illow both the opel tors ind the 


] 
full id intage of t ower opera 


1k the turboprop comes back into the picture 
he told the IATA Edinburgh meeting ! think 


, ; 
roplane will 


where | thu 


it probable that in practice this kind of ac 
fer a level of operating costs significantly lower than 
those of pure jets. If this were proved to be the case, 
we in IATA will face a tariff problem perhaps more 
dificult than anv we have met before For it would 
be the duty of airlines in IATA, not only to 
offer the traveling public the advantages of increased 


surely 


speed which introduction of the pure jet makes possibl 
but also to give the public a choice of slower service at 
lower fares. This may soon become the most mportant, 
most difficult issue IATA has ever had to tackle.” 

As long as IATA can be as forthright and courageous 
in facing future issues as the atmosphere of the twelfth 
annual general meeting indicated, we think the traveling 

} 


public can look forward to getting better service at lower 


Robert Hotz 
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From Kidde: 
Push-button fire fighting! 


The extinguishing agent: CF:BR, CB, MB, 


CF2BRe or CO2... pressurized in “Main” and 
“Reserve” spheres of strong, lightweight steel. 

The method of operation: Manual actuation 
(cable or electrical switch) by the pilot 

The discharge time: Almost instantaneous—from 
.5 to .9 of a second. 

Designed and perfected by Kidde aviation 
engineers, specialists in aircraft fire fighting prob- 
lems for more than 25 years, Kidde Nacelle Fire 
Extinguishing Systems offer dependable, fast-act- 
ing protection plus almost unlimited installation 
flexibility. 

For recharging and service, Kidde has strategi- 
cally located stations in the United States, Canada 
and throughout the world. 

For further protection: The Kidde Aircraft Con- 


tinuous Automatic Resetting Fire Detector, whose 
sensitive, nacelle-installed element immediately 
signals the pilot at the first sign of fire or abnormal 
engine overheat 

Kidde engineers are now working hand in hand 
with those interested in aircraft fire protection and 
safety, developing new extinguishing agents, cor- 
rosion inhibitors and special systems for ambient 
temperatures up to 250° F. Other Kidde aircraft 
safety projects include high pressure oxygen equip- 
ment, inflation equipment, flotation equipment, 
crash fire prevention systems, purging and pressur- 
ization systems. 

If you have a problem involving aircraft safety, 
contact the manufacturer of more than 95% of the 
aviation fire extinguishing systems installed on 
U. S.-built planes. Write Kidde today. 


Walter Kidde & Company, Inc., 918 Main St., Belleville 9, N. J. 


Walter Kidde & Company of Canada Ltd., Montreal—Toronto 





WHO'S WHERE 








In the Front Office 


Trevor Gardner, president, John McKean, 
treasurer, and Duane O. Wood, a director 
Hycon Aerial Surveys, Inc., Pasadena, Calif 
Messrs. Gardner and McKean hold the 


parent company, Hycon 


same posts with a | 


Manufacturing Co 
Donald K. Phillips, general partner of 
FE. F. Hutton and Company, a director of 
Doman Helicopters, In Danbury, Conn 
Charles E. Doughty, Jr. and Patrick J. 
Tuohy, vice president ightex Fabrics 
In New York, N. ¥ 
Adm. Harry D. Felt, USN, Vice Chief 
f Naval Operations, Washington, D. (¢ 
Adi Felt relieves Adm. Donald B. Dun 


Ernest N. Ljunggren, former head of the 


r. 
KF] 


\ 


Research and Development Com 
l’s Directorate tems Plans, ex 

tive vice president of the Gudeman ( 
1224 S. Courtland Av Park Ridg Il) 
John FE. Markley, Jr.. 

cnt Internationa ble 


f 


for M 
( g men durin 
38th Nat la Nietal Exy 
Edgar H. Dix, Jr., as 
rch at the Aluminum Com 
\l TEDDTDUIT Rese it h 
rt Sauveur Achi 


tstanding work in 


} um ovs research William H 
Eisenman, 1 nal retary of the ASM 
ASM. SOGold’ Medal for “advancing 
illurgy from an art toa n Charles 
White. b 1 chairn of Repub 
R rch Medal for 
! yf metallurgical 
Dr. Alexander 


R. Troiano, professor and head of th 
| 


rch and 
Jepartment Metallurgy at Case Inst 
te of Technology, Dr. William J. Bar 
nett, General Electric Co. (Evandale, Ohio 
md Dr. Richard P. Frohmberg, North 
in Aviation Corp., the Henry Marion 
\ledal Award. Dr. Ernest P. Nippes, 
or of metallurgy at Rensselaer Poly 
Institute, ASM’s Teaching Award 


‘thanges 
Changes 
Robert L. Kunzig has resigned as assistant 
to Civil Aeronautics Board Chairman James 
Durfee to accept a special campaign 
pointment with the Republican National 
mmiuttec 
sistant to the execu 


\irwork Corp., Mill 


Louis J. Springer, 
‘ vice president 
le. N. J 
M. Paul Andro, special assistant for con 
tracts, Ford Instrument Co., Division of 
Sperry Rand Corp., Long Island City, N. ¥ 

John R. Church, aviation sales coordi 
nator, AC Spark Plug Division, General 
Motors, Flint, Mich Also: Donald A. 
Foley, aviation sales engineer 

Continued on page 101) 
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INDUSTRY OBSERVER 


> Navy’s new Sparrow III (air-to-air) missile will go into full-scale production 
next year at Navy’s Bristol, Tenn. facility where Sperry-Rand now is building 
Sparrow I missiles. Raytheon, which developed the Sparrow Ill, will take 
over management of Bristol facility from Sperry as Sparrow | production is 
phased out. 


t Russia recently announced it 
il Year, mav be given a p 
btained from the U.S 


satellite instrumentation tha 


> Earth satellite, which Sov 
ing the International Geophys 
le data to complement that 
orbit. Russians agreed to 
with U.S. satellite to permit both nations to obtain data from 
vehick U.S. scientists rep rtedly learned of Russia tellite pl 
ficial Soviet announcement 


VK 


; 


> Cessna T-37A jet trainer cockpit is being remodeled to provide the student 
with a complete instrument panel, with the instructor getting basic instru- 
ment layout. Engine instruments are centered in the side-by-side trainer. 
An 11-plane contract has been completed by Cessna and work on a second 
USAF contract for 20 aircraft is under way. First plane of the second con- 
tract will be delivered this month. 


issessment of Ru 

yproaching 650 mph 
nt rotati 

mph t SO O00 

Ibs.; span, 180 ft.; length 


Week estimate 


> Simplified helicopter rotor system developed and flight tested by Bell Air- 
craft Corp.’s Texas Division eliminates the cross-bar weight and reduces 
number of parts in the system. 


> De Havilland of Canada’s DHC4 twin engine transport will have the capac 
itv of a DC-3 and the lan nd takeoft characterist 
Otter. The aircraft being designed as a troop transport 


Havilland 


held up development of the aircraft pending the militars mtract, but 


ivilian sales prospects are so bright that th 


dian Army will gross 27,000 Ib. with a p 


: 
company uld have 


gone ahead on its own 


> Royal Air Force leaders believe that manned bombers will be required at 
least until 1970, with a strong possibility that the need will continue beyond 
that date. However, there appears to be no definite plan for a Mach 2 


bomber development in the British aircraft industry. 


> Army has under scrious 
wiation crash injurv research 


msideration a proposal by Con University's 
group for a three-year study of licopter crash 
injurics. Contract is expected in the near future. It would be funded by 
the Army Transportation Corps and administered by the Office of Naval 


Re sca;©c h 


> Lockheed F-104A is being flown by General Electric crew at Edwards 
AFB., Calif.,-in continuing test program of the company’s J79 turbojet 
engine. Specific testing of the engine in a production aircraft gives General 
Electric valuable data for possible powerplant improvement. 


© Delegation headed by Col. Jose Saul Guerrero, commander in chief of 
the Venezuelan air force, is studying purchase of military aircraft from 
Avro Aircraft Ltd., Toronto, and Canadair Ltd., of Montreal. Venezueleans 
have shown interest in Canadian-built Sabre powered by Orenda engine 
similar to those recently purchased by the Colombian and South African 
ur forces. 


>» Snecma’s Atar 8 turbojet engine has entered the flight-test stage. Atar 8 
has nine compressor stages in contrast to seven and eight on earlier models. 
Static thrust is rated at approximately 9,200 Ib. Afterburner model, the 
Atar 9, is rated at 12,000 Ib. for the first stage. 

















hytrol 


The Accepted Anti-Skid Braking System 
Standard Equipment on the B-47, B-52, 
B-66, A3D, RF-84F, F-100C&D, F-107, 
C-133A, C-130A. Tested on thirty-five 
other types of aircraft 





Sood reasons why... 
every fighter, every bomber, 


every transport is HYDRO AIRE _ equipped 


000 WINONA AVE., BURBANK, CALIF 


the aviation subsidiary of 


HY”, FUEL PUMPS 


High vapor/liquid ratio fuel booster and 
transfer pumps. Outstanding perform- 
ance exceptional economy Now flying 
on the F&8U-1, F-101A, F-5D, B-52, the 
Regulus, the Navaho 




















Less Money for Small Business 
Sscnatc 


Small Committce is protesting th« 
downward trend in the portion of military contracts being 
\ staff report of the committee notes 

t, during the first nine months of Fiscal 1956, onl 
19.6 of the of defens« 
varded to small business as compared with 21.5 


11955 


Business 
rded small firm 
total dollar valuc business wa 
during 
In its periodic report, th 
some of the reasons why the 
ontracts 
for exampie, reported that during a nine 
mth Fis 1956 period, 42.4% of the full potential of 
mall business contracts did not go to small firms bec 
small firms did not bid for the contracts, the 

re not low bids, they did not meet specifications. 


Department of Defens 
full potential of 
ire not going to small business 


rted 
mall busine 


Phe Air Fore 


LSC 


bids 


Man Contacts Mars 


Man's first radio contact with Mars was reported last 
I Phe ( 1 Research I team that 
up rad idiation from Venus carl: this vear 

genals from Mars at with a 600-in. radio 

More than 50 m 


ntv of the 


ibor itor 


3 cm 
isurcments Ww 
ontact. Earlier 
it 1.86 cm. were fru ( 
eception of planetary radio emis- 
iccomplished by Carnegic Inst 
1c irb Marvland 
of 1954, they picked up inter 
signals from Jupiter that were millions 
times stronger than th radiation from Jupiter 
uld he The I still unexplained 
the Naval Research Laboratory also made news last 
k bv achieving the first controlled release of 
g the Washington Army has 
nsportable power and heat plant under construction at 
Belvoir, \ for two 
n authorized for the 
Nave’ 


libration and che 


of W hington 
illation | i the 


ittent, static-lk 


icntists at 


UMCT 


rmal 


atomu 
irca. The had a 
vears and another tvpe has just 
University of Marvland, but the 
reactor already is undergoing 


wimming pool” 


} 
kout, 


Political Notes 


Most of the kev 
f Representatives 
year 
e Rep. Clarence Cannon (D.-Mo.), chairman of th 
\ppropriations Committee, has no opposition. Vocal 
critic of Defense Secretary Charles Wilson during the last 
on, Cannon is a strong supporter of strategic air 


figures on aviation affairs in the Hous« 
will return with the new Congress next 


power and, in recent years, has tempered his opposition t 
n | carner aviation 

© Rep. George Mahon (D.-Tex.), chairman of the Appro 
priations Subcommittee on the Armed Services, also is 
without opposition. During recent years, he has kept a 
watchful eve on military procurement 
directed staff investigations 

© Rep. John Taber (R.-N. Y.), ranking Republican mem 
ber of the Appropriations Committee, has only token 
Democratic opposition in his traditionally Republican 
district. Budget cutting, defense and otherwise, is his 
major specialty 

e Rep. Carl Vinson (D.-Ga.), 
Services Committee and a leader on 
uring his 36 vears in the House, is without 


practices, and 


Armed 


policies 


chairman of the 
detcnsc 


opposition 


| Washington Roundup 





So is Rep. Edward Hebert 
Armed Services Investigat 
a comprehen stud a 
of miulita yirtrame< nt 
© Rep. Dewey Short (RM 
ber of the Armed Ser 
opposity n from Charl 
television station man We plans an 
ctive campais 1 CX} Rep. William 
Hess (R.-Ohio king blican on the An iS 
ices Investigating com! ff t 
fight in his n vin 
© Rep. Percy Priest (D.-len hairman of House Com 
mel Committ Rep Oren Harris (1).-Ark 
hairman f th Subcommitt on Aviation 
opposition 

How I t . ( ti 
Republi in r fl 1] ( n Cor 
certain Rep Charles Wolverton (RN. ] 
publican m bucking a st 
Democt van 
R.-Minn who me second 


th 


have no 


t } ] 
iC 


Rep. Joseph O'Hara 
Republ 


ranking 
dea 
uphill ng 
Zupp 

rhe ov e of n f Rep. Robert Hale 
R.-Mc i ican, stil n 
The la ! rv D 


, 
t hinal 


Airworthiness Review 


Civil Acronaut 
Re CW ¢ l 


h VC ; Nir 
mid-October 
Proposed am gulations in 
the draft release will | sed pol SCI ns held 
earlicr this month at tl nn lirwortl : ev 
Indust mad gov" } , ; DCI ncluding 
discussed proposed 
week-long 


worthines 


ndment 


delegates from cight other nations, 


changes in regulati meeting wv 
Washington 

Chicf pol nt ’ I m 
proposed new ror I rules for 
ti insports, but discu mcon 
largely to clarification lage in the pr po i] 
Release 56-20. Main di m t onversations was the 
fact that the airlin cturer lared then 
selves unprepared to discuss the plan. Th have asked 
the CAB to move the Oct. 15 deadline f mments on 
56-20 back to Jan. 15. An Air Transport Assn. official 
told the mecting that the airln ind manufacturers ar 


developing a work prograt 


eting w the CAB 
turbine power 
lusi ind mhned 


Draft 


iin data and apply them 


t of the 


to variou utcs im ermine the cffc 


rules proposed in 


New Money for IDA 


Department's W< Svstems Ei 
gotiated a million contract 
Defens Analysis, the new rg 
to pert rn 
iff and the Assistant 


; 


iluation 
with the 
nization 


Defens« 
Group has n 
Institute for 
formed by a group of universitics 
malvses for the Jomt Chefs of St 
Secretary of Defense for Research and D 
AW May 21, p. 2 The 
Junc 

I'rustees of the institute have 
McGonnack Jr. (USAF, ret 


ip nn 


S] yf 
pcerati 


vclopmecn 


contract runs through next 


named Maj. Gen 
is president 


—Washington Staff 


] bh 





AVIATION WEEK, September 24, 1956 












































By David A. Anderton 


Rome—First tangible steps toward 
space flight will be taken this fall with 
the launching of the first Project Van 
guard test vehicle. his announcement, 

upled with confirmed knowledge that 
the Soviet Union plans to launch a 
satellite as part of its contribution to 
the International Geophysical Year, 
highlighted the Seventh Congress of 
the International Astronautical Federa- 
tion 

his congress, as others before it, 
was : study in sharp contrasts between 


the highflown theories of astronautics 
ind the limited experimental data avail 
ible today Ihe 450 scientists, engi 


neers and technicians gathered at the 
congress, more than double last vear’s 
ittendance, heard 43 papers added to 
the literature of this growing ficld of 

ience 

\bout one-third of the presentations 
were concerned with the problem of 
irtificial satellites; the rest covered the 
spectrum of space flight from chemical 
kinetics to a proposal for a mammoth 
manned satellite. 


Vanguard Details 


(he kaleidoscope of colorful cosmi 
thinking was a bright background for 
the dirty gray facts of cosmic ray 
damage. The few bits of experimental 
data on weightlessness, now experi 
enced only briefly during controlled 
jet flights, underscored the problem 
facing space voyagers before apnea 
ing the suggestion of another scientis 
for a one-year exploration tour “sm 
earth to Mars to Venus and back home 
again. 

The first component of the three 
stage Vanguard satellite vehicle to be 
tested will be the third stage solid pro 
pellant unit now under development 
t the Grand Central Rocket Co. and 
the Allegany Ballistic Laboratory. The 
13th Martin Viking rocket built but 
not vet fired for the Navv’s upper at 
mosphere research will be launching 
vchicle for the tests. It will mount the 
third stage of the proposed Vanguard 
vehicle in place of the standard Viking 
nose cone 


November Firing 

lirst firing is scheduled for Novem 
ber at the Cape Canaveral launching 
site near the Air Force Missile Test 
Center at Patrick AFB. 

At least three different test rounds 
vill be fired before the Vanguard satel 


ome space congress told o ‘anguard satellite’s 
R | g told of Vang 1 satellit 


first steps, Russian plans to launch own vehicle. 


means of launching 


ited the perform 


( rn Tn ition that 


ould be launched 
in initial speed 


of about 335 mph 





Space Coverage 


Seventh Congress of 
Astronautical Federation 
Aviation Week's annual coverage 
of this important event. 

The Federation is composed of mem- 


achievement of space flight as a peaceful 
Formed in Paris in 


istronautical groups, the IAF now num 
bers approximately 12,000 members. 
major fields of science and technology are 
A high percentage of the 


membership is composed of pro- 
The council of the 
pointed commiuttees to carry out some 


of the tasks assumed by the organization 


an International Astronautical 


recommendations for 


classification systems. 
Permanent headquarters of the 
including the secretariat, ; 








program begins. ‘Iwo of the three 














ind the fuel and oxidizer line vould 
run from there through the wing pylons 


to the vehicle tanks 
Weightlessness 


Contrasting to ecarlicr reports of un 


l 


pleasant sensations during short period 
f weightlessness were the experiences 
f 16 subjects who were flown in 

ckheed ‘1-33 for periods f 10 to 3 
econds of weightlessness. Most of the 
ubjects felt pleasant, said Dr. J. Ge- 
rathewohl of the USAF School of Avia 
tion Medicine. Some of the passengers 
felt sensations of motion, but they were 
not bothered by them. Said one: “The 
weightless condition brought on an ex 
treme feeling of well-being and comfort 

I could fecl my body relaxing. Ac- 
tually, I've never been so bloody com- 
fortable in all my life.’ 

All were not that happ\ ye of the 
ubjects fought nausea most of the ride 
ind afterwards were very fatigued. Con 
luded Dr. Gerathewohl: “We believe 
clected crews (of future space ships) 
ill be able to perform efficiently und 
ib and zero gravity conditions 


l 
) 


S 
4 


Solar Power 

Hydrogen production plants in space, 
producing liquified gas from raw mate 
rials ferried from earth, were proposed 
by Krafft Ehricke, chief of preliminary 
esign for Convair Astronaut Divi- 
on. Such chemical plants would be 


one means of reducing overall cost of 
manned space flight. By producing th 
fucl in a satellite, the cost of ferrving 
propellants from « itth to orbital launch 
ing points of space ships would be 
ereatly reduced. The concept is an ex 
tension of earlier proposals by = ke 
nd others for a systematic expansion 
into space flight bv first establis hin wa 
itellite as a launching base and then 


using a ferry fleet to supply the satel- 
lite 

Supply cost for such a svstem is 
taggcring in view of the requirements 
for space flight; for example it would 
require 100 Ib of propellant and about 
20 Ib. of structure on the cargo rocket 
just to take one pound of propellant out 
to the orbit. 

One possible way to reduce overall 
system costs is to use lightweight pro- 
pellants such as hydrogen. Solar heat 
could be used in the hydrogen plant as 
the sole source of power and the opera- 
tion could be completely automatic, 
with only occasional human supervision. 


Orbital Calculations 

\ major contribution to the calcu- 
lations of satellite motions was made by 
John Denike of Martin’s advance de 
sign department. The Vanguard pro- 
gram required data on control accuracy 
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irly in the program and that data was not survive the impact on the Moon 
Project success. which ippears com 


L . 5. Delegates pletely feasible, is predicated on firing ot 


TCia 


ted to the guidance and _ tracking 
curacy requirements. Orbital analysis 
the only way to get those requirc U. S. delegates to the IAF Congress several rounds with nearly a guarantec 
nts and the method chosen would included these members of the American that one would make the trip 
to produce accurate time-position Rocket Society: Andrew G. Haley, chief Ihe IAF now numbers ai member 
life-time data and the dynamics of the delegation; Dr. F. Frenkiel, Johns nations. During the carly business ses 

the orbital plane. Most earlier Hopkins University;, Dr. W. B. Lem- sions of the federation an application 
studies have assumed restricting factors perer, Douglas Aircraft; J. H. Reinber, was received for membership from A 
which simplify the analvsis and do not Lockheed Aircraft: Krafft A. Ebricke, Scdov. on behalf of a commission of 
necessarily improve the quality or value Convair Division of General Dynamics: the Academy of Sciences of the USSR 
of the results. Denike’s approach in Dr. H. R. J. Gosch, General Electric Added to the Russian application wer 
cluded the effect of the non-circularity Co.; James W. Mullen, I, Experiment, those of astronautical societics in Po 
the orbit, the drag of the atmos Inc.: Darrell Romick, Goodyear Aircraft land, France and Germany 

ind the non-spherical shape of Corp.; Richard Schmidt, Edwards AFB; This growth of the federation, whos 


earth Dr. S. F. Singer, University of Mary- individual members now number clos« 
Within the framework of these con lend: David A. Anderton, Avistion to 12,000, was an encouraging note to 
ions, four basic equations were used Week. the delegates. But in spite of repeated 
offers by the federation to help during 
the International Geophvsical Year, pos 
itive response from the U. S. Academy 
of Science is still lacking and the 
federation feels the rebuff keenly. The 
IAF also failed to obtain membership 
in the International Council of Scien 
tiic Unions. One of the problems of 


derive the mechanics of motion Delegate of the 
\ light weight Moon vehicle fired tical Society 
m a Skvhook balloon at 7,000 ft 
tude was proposed by Kurt Stehling 
1 R. Foster of the American delega 
Vehicle has three stages " 
f solid propellant rockets with 
1 total impulse of 4,720,000 Ib./sec. 


American Astronau- 
was Norman V. Petersen, 
Sperry Gyroscope Co. 

A large contingent of air research and 
development officers and scientists, pre- 
dominantly from the USAF Cambridge 
Research Center, attended the congress. 


; 


Among these were: Gens. L. I. Davis and 




















rm the first stage; the second stage Don Flickinger of Holloman AFB and in outside observer at such a congress 
1 solid propellant rocket of 280, the ARDC European office. is that of separating the serious con 
) tb./sec ind the third stage, also tributor to the science of stronauti 
| rocket, has a total impulse of from the lunatic fringe that invariabl 
. se trims such an organization. There ha 
mmbination could propel a four launchings from balloons have shown been earlier parallels in other prof 
pavload bevond the neutral that balloon resistance is so slight that sional societies such as the American 
point between the earth and no deviation of the rocket occurs Rocket Society. The early days of pow 
From there the payload Authors suggested that although a cred flight had a large share of th 
J to the Moon under the in four pound pavload was tinv, scientists crackpot inventor and he still hangs 
. : f lunar gravity might put out extra effort to develop iround the edges toda But the IAI 
4 hip rd launching at relative zero instrumentation for such a package is settling down int 1 professional 
: visioned as a necessity. It simply because it offered the first mold with somewhat less of the pain 
r be necessary to stabilize the hance to make the Moon. Payload nd strain that has marred other groups 
platform with rockets or might include proximity fuse tngget Ihere are still internal problems be 
a guarantee vertical ilign ing flash or fluorescent powder to mark the federation and there is one 
,. n firing. The vehicle would fire the impact point on the lunar surface rriding external problem of a 
“A the balloon; earlicr ex \ single purpose telemetering set mig nee in the scientih mimunity 
: with upper atmosphere be useful on the way, but it th crant 
ke 
mn 
1 
en 
el- 
18 
its TO SERVO 
ld | e | se AMPLIPIERS 
ut 
cet 
ut 
REGULATORS. 
rall 
TO 
eat BULKHEAD 
iS 
‘Ta 
tic 
on. Vanguard Guidance 
Earth satellite inertial guidance element will play key role in establishing orbit. Produced by Minneapolis-Honeywell, it uses three 
= integrating (HIG) gyros to sense roll, pitch or yaw displacement of first and second stage rockets from desired flight attitude. Signals 
“a generated by gyros will feed magnetic amplifiers and serve actuators developed by Vickers Electric, which shift position of gimbal-mounted 
Pt. rocket thrust chambers to return rocket to required attitude. Changes in rocket pitch attitude, to bring third-stage and satellite into cor- 
sites rect launching position, are programmed and introduced into pitch-axis HIG gyro by small torque motor which precesses gyro to desired 
-_ rocket pitch attitude. Transistor amplifiers, built on M-H unit, control temperature of HIG gyro damping fluid. 


956 | AVIATION WEEK, September 24. 1956 







































but complete and sincere cooperation. 

lhe member socicties and individuals 
ire intensely serious about their work 
ind particularly emphasize its peaceful 
ispect. The big excitement this year 
has been generated by the thought that 
man’s first big jump into space 1s just 
round the corner. There is much morc 
than engineering prestige riding on the 
nose of the Vanguard. 

‘This is space flight year minus onc,’ 
said outgoing IAF President Fred Dut 
nt. This has been the major theme and 


greatest excitement of this congress 


Navy Orders New A3J 

From North American 
Washington—Nav\ last 

warded North American 


Columbus, Ohio, division an 


lion contract for research and develop 


wecckK 
Aviation s 


356 mil 


1 two-place, twin-jet “high 
carrier-based attack aircraft 
designated A3J. Pow 
Gencral Ele« 


ment on 
supersonic, 


weapon system” 


erplants probably 
tric’s J79 
The Nav 


buy prototype 


lirst 


t includes evaluation 


will be 


ilso expressed intent to 
flight and_ static-test 
of the development 
of the air 


vstems, 


models stage 
ontr 
raft’ navigation-bombing 
mstruction of mockups, wind 

test ] phases ot 
The 


dopti 


tunnel 
design 
that its 


“weapon system’ 


ind initial 
Navy pointed out 
mn of the term 
\3] was a departure from pas 
irframe-design approach and is being 
iuse of the manufacturer’s 
of equipment systems ia 


for the t 


integration 


Faneuf Replaces Bell 
As Bell Aircraft Head 


Buffalo, N. Y.—Lawrence D. Bell, 
founder of the Bell Aircraft Corp., an 
nounced his resignation as president of 


the firm last weck and his elevation to 
chairman of the board. New president 
Leston P. Faneuf 


Faneuf, 52, served as assistant to the 


president, secretary, secretary-treasurer, 


general manager, vice president and 
director since joining Bell in 1942. 
Bell, 62, entered aviation in 1912 as 
1 mechani Later, he became vice 
president and general manager for the 
Glenn L. Martin Co. of Los Angeles. 
In 1928, he joined Consolidated Air- 


craft Co. of Buffalo as vice president 
and general manager. He organized 
Bell Aircraft in 1935 

In another move, Harvey Gavlord, 


vice president and general manager of 


Bell’s Helicopter Division at Fort 
Worth, was elected a director of the 
parent company. When re-incorpora 
tion of the Division into a wholh 
owned subsidiary becomes effective 
later this vear, Gavlord is expected to 
be named president. 
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Flight Characteristics of B-58 
Simulated with Modified F-94. 


Buffalo, N. Y.—F light characteristics 
B-58 Hustler 
simulated by 


YOTLIC 


of Convair’s 
wert 


supe! 


bomber successfully 


Cornell Acronautical Laboratorv, the 
Air Force and Convair in modified 
l’-94 fighter before the first B-55 was 


built 


Cornell is also known to be working 


on even more versatile applications of 
this technique 

Ihe B-5S8 stud were an integral 
yart of a seven-year research program 


on stability mtrol, which has been 


ponsored largely by the An Research 


nd Development Command’s Wright 
Air Development Center 
Avoided Costly Changes 

Vhrough the use of highly-specialized 


utematic, mechani 


ind electron 
omponcnts the F-94 was 


used to deter 





nine performance haracteristics of both 
the proposed itrol st ind the 
B-58’s configuration 

lindings were incorporated into th 
( ign, avoiding t hang¢ n th 
prototype 

The studi vel nade bv Cor 
nell’s chief pilot, John C. Seal; B. A 
Erickson, manager of flight for the Fort 
W orth l'ex., p int of Convair Din ! 
of General Dvnam Corp. and chief 
engineering test pilot for the B-58 flight 
test program, and an Air Force pilot 


4 ’ | 





| he 


out at the Fort Worth plant 
10, p. 34), is now beginning taxi test 
B-58 
the first direct utilization 
of the laborator 


said 


Cornell 


industri 
bility techniques 


Cornell First 


the 


B-58, which recently was rolled 


AW Sept 
+ 
studies we 
bv the aircraft 


ible st 


Comell first used the technique t 
modify lateral stability characteristics on 
n F4U-5. It also has made non-ling 
servo installations on an F4U-5 and an 
I’-S6E; increased damping of 
’-S6E to improve tactical utility rec 
longitudinal characteristics of the F-94 
ind 1 B 26 In 1953 & rnell ipplic | 
three-axis variable stability to a C-45 
transport 

In the F-94 used for the B-58 


rram, the longitudinal 


was actuated by 
that permitted 
bility and contro] 
bility was introdu 
mati movements 
faces independent 
Superimposed mn 
quipn nt Va 1 
djusting the stick 
th nount d 

ypc mtrol 

ntr knol Nh ¢ 


W ide 


ontrol 51 t m 
ial hvdraul cn 
ination i t 
iracterist St 
| throug! - 
tl mt 
of the lot’s act 
ible tab t 
nt t n , 
1 motion to 
1 th p tf f 
Chan 
th l 






































COMPLEX instrumentation in nose section of Cornell’s variable stability 


I oTw ard 


F.94., 


instrument section contains data recording equipment and larger section holds the variable 
stability electronics equipment. Note small auxiliary surface (far left) attached to side of 


fuselage. 
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ROCKET-POWERED X-2 was built as part of USAF, Navy and National Advisory Committee for Aeronautics cooperative effort for flight 
research. Plane and its predecessor, the X-1A, were manufactured by Bell Aircraft Corp. in Buffalo, N. Y. 
X-2 Sets Altitude Record at 126,000 Ft. 
t Washington—Accumulation of flight ’ rch aircraft is the accumulation of tempted t nvin t military ofh 
I data from successfully controlled flight ugh altitud id “high speed flight data ls that the fact ‘ t 
‘ titud | up to 126.000 ft na } f which rc il 1 th It known ft be k pt se t 
in at Edwards AFB, Calif t ind speed records—the Pentagon Neverthel by the t S 
| lv this month, the Bell X-2 pil ited a t uous cffort last week to Wilson held his pre nt th 
: by Capt. Iven Kincheloe, Jr., is known vent publication of the altitude re decision h not been cl 
to h reached approximately 126,000 It has never officially confirmed The X-2 pow’ 15,000-Ib 
_ tt record for a manned aircraft. Both the spe record thrust, double-l Curtiss-W right 
_ the USAF and Department of Defens« This effort w directed from a high ocket engin 
| refused to confirm the record’ military level and not from the civilian In its speed run in July, the X lid 
ngu ce usually held re sponsibl for with not reach it gn spec of 500 mph 
Hlowever, Defense Secretary Charles holding information. The decision i ecau f heat problems with = th 
Wilson admitted late last week that th« varently had the backing of the White turbo-fuc] pump 
I h t-powered X-2 had exceeded. the House The « with which the X | d 
previous record of 90,000 ft. established For mor than veck, press and ts 120,000 ft. target t that o1 
Aug rf 1954 in the Bell X-1A bi publ I I I 
NI Arthur Murt 
Late in Julv, the X-2, then flown bi 
Lt. Col. F. P. Everest established a 
peed record in exces f 1,900 mph 
AW Aug. 6, p. 454). The design speed 
of the X-2 is 2,500 mph 
Ihe altitude record is in excess of 
the 120,000 ft. which the USAF orig 
inally hoped the X-2 research plane 
would be able to attain 
Primarv significance of the flight is 
the successful control of the X-2 at an 
Ititude of nearly 24 mi. “It was so 
cas me report said, “every one was 
WAZ d = 
In addition the collection of other 
mportant high-altitude data has begun 
in earnest 
Unfortunately, later flights since the 
ward record run have aborted just prior to 
ariable the drop from a modified B-50 mother 
ide of pl in BELL X-2, powered by 15,000-Ib. thrust Curtiss-Wright double-barreled rocket engine, now 
Although the primary purpose of thie holds both altitude and speed records—126,000 ft. and 1,900 mph. 
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Aussie Air Imports 
Total $23 Million 


Melbourne, Australia—Australian im- 
ports of aircraft, aircraft parts ind en- 
gines, covering the fiscal vear 
June 30th, totaled $22,935,593 


Value of aircraft imported, including 


C nde d 


gliders and airships, was 
Of this 
originating in the United 
worth $1,553,254 
6 


Imports of 22 


ters, 


CK Ss 
—- 
5 


. 
I 
97,6 mount, imports 
States were 
combustion 


worth 


urcraft 
engines, including jet, 


$5.577.600 


were 


Imports of aircraft parts were worth 
$9.560.320. Of these. 
United States 


60% originated 


in the 


B-47s to Fly Non-Stop 
From U.S. to Australia 


Washington—Three Strategic An 
lorce B-47s are scheduled to make the 
first non-stop flight from the U.S. to 
\ustralia in November during the third 
nnual Operation Handclasp. ‘Ther 
will visit New Zealand 

Ihev will time their 
Olympic Games at Melbourne and coin 
cide their flight with six RF-84F Thun- 
derflash jets from the Far East An 
lorce’s 67th ‘Tactical Reconnaissance 
Wing at Itami, Japan, and a C-124 
Globemaster and three C-119 Packets 
from the 315 Air Division at Tachikawa 
Air Base, Japan The 15th AF B-47s 


ilso 


rival with the 


will refuel in flight from KC-97 tankers 

Handclasp reaffirms the close ties | 
tween the U.S. and Australia and their 
ir forces. ‘The USAF planes, as guests 
f the Roval Australian Air Force, will 
fly over 13 cities in Australia, New Zea- 
land and Tasmania and will be t 
display at four cities in 


on tatic 
Australia 
one in w Zealand 


ind 


Irvine Asks Industry 

For Super Materials 
Los Angeles—Lt. Gen. ¢ 

Air Force deputy chief taf 

materiel, last week called for ““dramatx 
volutionary developments” im aircraft 


ent the U.S. from 
in th 


materials to pre\ 
ing its qualitative superiority 

Wi 
evolutionary, something that 
gard to the us¢ 
of materials in air vehicl Gen. Irvin 
told a meeting of the American Society 
for Testing Materials her« \\ 


} : , 
ne said, may 


must come up with something 


h mige 


our entire thinking im re 


the line 

Gen. Irvine 
sponsored res 
programs,” investigation of the 
possibiliti S Tj 
ind abaindonmen 
out” in the 
metals He added 

In just a few vear 
tinental bomber 
ing speeds of Mach 


peratures in the area of 


] 
plasti ind 


t of the 


search for all 


yur inter 
missiles may be 

with 
] OOO] 


Hypersonic Rocket 


USAF B-52s Grounded 
After California Crash 


Ohio—Air 


AFB, 
Command last 
Sti iteg) Au ( 


Wright-Patterson 
Materiel 
the 


1 ind’s 
} 


week 
grounding of 
Boeing 
ombers as a “pre 
fter a Stratofortress caught fh 

ished ncal ( isthe \l B \l 
Calif., killimg five crew member 


yilot cyected na 


B-52 


iuftional 


+ 
vith superficial burns 
Despite the 


b ing readicd daily 


grounding, fligh 
ind cTCW 
basis in the 

The 


last February until 
ich had 


on a Standb\ 


> -> 
B-5 wert 


emecrgenc' 


temporarily 
ilternator wl 
of another ( 
nodified 

Lh uircraft 
weck’s crash 
$017 Con 


ommandac 
Maj 
bat Crew 
tt, Capt 
irdment 
vere re ming to (¢ 
flight when thei 
with blue smoke 
Maj. Ostlind « 
nd fire filled the 


his h inds 


Benjamin R. O 
l raining 

Wiilham 
Wing 

istle on 


omparti 


ypened the cs 
ompartment 
Tle ga\ 
the crew to leave the aircraft 
nd Capt Vetter ejected. He 
looked back as he parachuted ce 


B-52 enveloped in flame 
impact, destroving a 


ind neckr 


wh 
iw the 
exploded on 


house. 


intercontinel 


OTACTC 


iil 


Wright Air Development Center’s Hypersonic Test Vehicle (HT'V) spews flame and smoke as it is fired from 16-ft. launcher. Tech 
nicians (left) prepare vehicle for firing. Rocket was developed by USAF and Acrophysics Development Corp., a Curtiss-Wright sub- 
sidiary. Fifteen experimental models already have been fired and tested at Holloman Air Development Center, and design is nearing 
standardization. HTV is two-stage, ten feet long, fired from portable launcher. It reaches 5,000 mph. within two seconds of launching. 
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ROUTE of globe-circling KC-97 tanker provided by SAC which will airlift a cosmic ray monitor seeking to determine the shape of the 


earth's magnetic field. Plane will carry 


scientists 


from 


ARDC’s Cambridge Research Center on 90,000-mi. 


journey. 


Air Force to Map Earth’s Magnetic Field 


By Evert Clark 


Bedford, Mass.—Ai: 


last week 


Force scientists 


imbitious three 
mi. flight to 
earth's magnetic field 

A KC-97 
1.500-Ib 
from L. G. Hanscom 
flight that will range 


on cither 


began an 
month. 90.000 map the 
accurately 
urving a 
took off 


Field here on a 
100 nautical miles 


Mo; 
Stratofreighter 


osmic fray meter 


side of the earth’s equator 
intensity at a con 
iltitude of about 18,000 ft. 

Phe project, called “Tan Glove,” is 
sp msored by Air Research and Devel- 
Command through its Cam 
bridge Research Center here, the Stra- 
tegic Air Command and the University 
of Chicago 

Studies by Dr. John A. Simpson, 
physics’ professor, and Peter Mever, as- 
sistant professor of physics, at Chicago 
University’s Enrico Fermi Institute for 
Nuclear Studies, indicated that 


mcasuring Cosmic fa‘ 


stant 


opment 


have 





U-2 Crash 


4 Lockheed U-2 high-altitude research 
plane operated by the National Advisory 
Committee for Aeronautics crashed and 
burned last week near Kaiserlautern, Ger- 
many, killing its civilian pilot, Howard 
Carey, of Arcadia, Ind. 

Carey, 33, was a Lockheed employe on 
loan to the NACA, which is using the 
subsonic U-2 to collect data in the U.S. 
and abroad concerning cosmic rays and 
the concentration of elements that ap- 
pear in the atmosphere, including ozone 
and water vapor (AW July 16, p. 28). 

The U-2, powered by a Pratt & 
Whitney J57 turbojet, also is probably 
being used to probe atomic fallouts. 
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the pattern of the field far 
is not the same as it is at 
The effects of the 
radia 
accurate In- 


magnetic 
out in space 
the earth’s surface 
outer field on incoming 
tion should give a fairly 
dication of the pattern 

Dr. Simpson and Mr. Mever devel 
yped the measuring techniques being 
used and proposed the flight. Essenti- 
ally, the cosmic ray monitor is a neu 
tron pile adapted to measure neutrons 
and protons locally produced by in- 
coming radiation 

Project scientist is Ludwig Katz, 
head of the Geomagnetics Section of 
Cambridge’s Geophysics Research Di- 
rectorate. He will do most of his travel- 
ing in a SAC C-124 Globemaster which 
is leap-frogging ahead of the KC-97, 
carrving equipment, supplies and an 
extra crew for the KC-97 


India Orders 25 


London—Indian government _ has 
placed an $8.4 million order for an 
initial quantity of 25 Folland Gnat 
lightweight transonic fighters, breaking 
a bottleneck that threatened to relegate 
this design to obscurity, buried beneath 
official indifference and red tape 

The Indian order had been hanging 
fire all summer since an initial agree- 
ment between the government and Fol- 
land was reached on the Gnat order. 
The Indians failure to sign a firm con- 
tract led to considerable speculation 
that Russian sales efforts to peddle MiG 
fighters had disrupted the Gnat deal. 

The Gnat contract, signed by Mrs. 
V. P. Paudit, Indian High Commis- 
sioner, calls for an initial production of 
25 Gnats, with rights to continue pro- 
duction in India under license. 

In addition to the Indian order, Fol- 


cosmic 


tronics scien 
Section, will 
in the KC-97 
He recenth vecks flving 
in an RB-47 equipped with the 

monitor, taking intensity 
United State he 
1 network of meas- 


Butler in el 


(,comagnetics 


John | 
tist in the 
make most of the flights 
spent thre 
Same 
Cosmic Tay 
readings over the 
meter is similar to 
uring devices which the Fermi Institute 
has established throughout North .and 
South America It was 
adapted for in-flight use 

Ihe scientists hope to locate the geo 


especially 


magnetic equator precisely and deter 


mine its relationship to the geographic 
e-uator. In iddition to increasing un 
derstanding of the outer magnetic field, 
the flights should produce information 
helpful in planing satellite launchings 
ind other plans for the International 
Geophvsi i] Ye iI 


Folland Gnats 


land has a contract from the British 
Ministry of Supply for six Gnats, of 
which the first two are now completed, 
and is placing great hopes on a new 
transonic trainer development of the 
Gnat design for a firm Roval Air Force 
order (AW Sept. 17, p. 23) 

Several other foreign countries are 
extremely interested in the Gnat but 
have held off commitments until the ice 
was broken with an initial order large 
enough to insure a reasonable price for 
follow-on production 

Meanwhile, authoritative sources in 
London say the Russians have offered 
the Indians the Badger twin-jet medium 
bomber in a follow-through sales cam 
paign on the heels of the Ilvushin civil 
airliners pushed into India by the Rus 
sians since the Bulganin-Khrushchev 


visit. 
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CESSNA 620 BUSINESSLINER taxies out for takeoff from McConnell AFB, Wichita. Plane has about 20 hr. flight time. 


Cessna Unveils Model 620 Transport 
fend thems 2 Geead Knad 3 = ee . - By Erwin J. ncnge 


Pr eleo ef #4 oF . W ichita—(¢ 


ee ee te] 


mental 
© lop speed tr 252 
e Maximum cruise speed 

it 2.600 rp it 12.500 ft 
e Takeoff over a 50-ft. obstacle at 
000-Ib.-gross-weight at sca level witl 
ngine out at V, takes 3,750 ft 
e Landing distance at | 

eight ot 14.285 | 
stacle at sca leve 
e Maximum rate of climb at 15,000-1] 


} ic +050 ft 


it sea level is 1,15 ym 


fy 
the 620 will climb 1,520 fpm 

e Maximum range at 15,000 ft 
mum power 1,700 1 enduran 
35% powcr is n oul Fuel ip 
is 535 gal 

e Four-engine operational ceiling 
25,000 ft.: on three engines and 
14,500 Ib., the airplane has a 


( ciling ot 20.000 tt 


Figures Are ‘Conservative’ 
=: Ihe 620 weighs 10,000 Ib 
_ > . this includes provision for 275 
NEW INSTRUMENT CONCEPT is designed for optimum readability under difficult con. ciectronic equipment 
ditions. Radio, navigation controls are on right of approach plan; flight dials to the left Performance figures ai given 
in front of wheel. Each engine can be completely secured by flipping one lever (top). Cessna as “estimates,” but source lose 
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that they 


| he Collipa 1\ 


on definitive data until 


ire completed and then pro 

rantced figures 
Powerplants are fou Continental 
GSO 526-A, six-cvlinder horizontally op 


) upercharged and geared wet 


xhaust augmentors 
cach on takeoff at 

with maximum 
ting of 310 hp. Critical 
I} FO power is 15.000 ft 


ratit 

\ 
m. Three-blade constant 
Hartzell propellers of 
fitted Reversible 


tftered as optional 


¢ includes a stand 
lec per-tvpe scats 


na will | 


lited for stand 


ind boots, 
lrich fast-acting 
c type, and pas 
xtra Optional 
nonskid brakes, 
ng, a Collins int 


flicht svsten ida transponder. 


Pyramid Concept 


The Model 620 falls into the pinnacle 
vhat Cessna describes is its “pyramid 
pt” of the corporate airplane mat 
At the broad bottom of this pvra 

; the deep base of tens of thou 
single-engine light planes; at 

ire thousands of light 

top of this narrowing 

ler fleet of heavy types 
ung with the Beech 18 and DH 
thir ugh the I dest iT, DC 3, Con- 


NOSE AND MAIN LANDING GEARS (left and center) are designed and built by Cessna. 


steps to save space. 


Ihey have Goodyear 125-psi. tires derated to 


65-70 psi. Anti-skid brakes are optional, as is power nose wheel steering. Fairing (right) retracts when airstair door is closed. 
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Liner and as well some DC-6s 
: 


Until now, Cessna has been broadh 


ted. in the lower lavers of the 
ind the 620 represents its 
fforts to cover the entire business plane 
ficld by entering the top wedge of 
icavic! global-tvpe urcraft 
Source lose to the company say 
that it will offer the Model 620 to the 
militarv services for use as an official 
transport and as a multi-engine trainer 
for navigation, radar and bombardier 
crewmen. Several foreign airlines have 
indicated interest in combination’ pas- 


senger/cargo versions for feederline op 


crations. 

I'he Model 620’s specially designed 
\iResearch gas turbine will provide 
ew and passengers and baggage and 
rest room compartment with the equiva 
lent of 8,000 ft. altitude when the ait 
lane is at 18,000 ft. The unit also 
vill completely air condition the ait 
plane on the ground or in the air; pro 
vides a source of electrical power to 
make the 620 independent of external 
power sources, by driving a D.C. gen 
erator. The airplane has 24-V. 50 amp 
eenerator on each engine and on the 


} 
I 
\ 


turbine, 


News Digest 





Lockheed Aircraft Corp. received a 
$20 million order for production of 
[-33 jet trainers on a fixed price con 
tract. The order represented the largest 
single T-33 purchase in the past three 
years. It will bring the total number of 
I'-33s to nearly 5,500, will extend pro 
duction of the trainers into mid-1958 


Navy ordered approximately $200 
million more of Chance Vought FSU-1 
Crusaders from Fiscal 1957 funds. Pow 
cred by Pratt & Whitnev ]57 turbojets, 
Crusader has been in quantity produc- 
tion since September 1955 





Martin Co. will build a new plant, 


velopment, on a 10-square-mile site re 


centlv purchased in the vicinity of Pat- 
rick AFB, USAF Missile Test Center 
near Olando, Fla. Martin already is 
scheduled to test and launch the multi- 
stage Vanguard satellite missile from 
Patrick. Its Matador tactical missile also 


was tested out at the center 


Nine million dollar 


AEMCO, subsidiary of Transocean 


Corp. of California, announced expan 


sion program nearly doubling size « 


plant in Oakland 
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weather oil system and 


Broadcasting - Paramount 


». purchased 5 
funncl Instrument Co., 


of Newton, Mass 


tion that involves a 


lighter-Bomber 


Ryan Aeronautical Co 
ionths ending July 


9, equal to $2.44 per 


tron trials with the RAI 


United Aircraft Products, Inc., of 


presumably for missile research and de- 


ontract for over- 
haul of Lockheed ‘T-33s and F-80 jet 
aircraft was awarded Aircraft Engineer- 
ing & Maintenance Co. by USAF. 






Whirlwind Landing | 


British Westland Whirlwind equipped with pontoons makes an engine-off landing during 
registration board trials at Calshot. Inflated to a maximum working pressure of 14 Ib./sq. 


f 


in., pontoons will withstand a test pressure of 12 Ib./sq. in. 
diameter is fitted onto base of each pontoon to provide protection for terra firma landing. 


General Aviation Facilities Planning 








$5 million for its deaerating cold 
hot fuel priming 


tem for the B cing K¢ 

Hycon Aerial Surveys of Pasaden 
Calif., and the Peruvian Ar | ( 
Mapping Agency signed an as 
providing combined facilities for Peru 
vian companies desiring vat 
geophysical or mapping surveys in that 


yuntry 


KC-135 follow-on orders have ¢ 


to Rvan Aeronautical Co. for $12 mil 
lion worth ft fusclage¢ ection nd 
Lear Inc., Grand Rapids Di .§ 
1utomatic flight control svstems to t 
$1,692,641. Rvan also has 707 jet linet 


fuselage sections contract from Boeing 


} 


On Mark Engineering Co., Glend 
Calif.. has been licensed to manufactu 


id sell spare parts for Douglas B-26 


rcraft. On Mark specializ in t 
ing B-26 bombers for civilian us¢ 


l'ransocean Corp., of California, hold 
ing company fot group of entcrp 
known as ‘Transocean Air Lines until 
reorganization earlier this \ , Teport 
net profit of $433,107 after taxes f 
the fiscal vear ended May 31 |‘ 
with a gross revenue of $22,378,725 f 
the period, highest in the comp 
10-vear history, ‘Transocean’s earning 
mounted to $1.08 a share 
Continental Air Lines with record 
\ugust issengers revenu f S15 
million leclared ! di idend of 12) 
nts Share pavable Sept 3 I he 
August revenue figure was lf high 
than that for August 1955, and topped 
Continental's previous m nthly high of 
$1,325,000 in October 1955 
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A steel skid about 14 in. in 
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a New 


400 CYCLE a. 
MOTOR 


with integral gear box 
for use in missiles and 


jet aircraft 


Se 
t., 
fo 
| s > 


EEMCO Type 0.899 is a compact, light weight 400 [> ) 
cycle, 3-phase motor with an integral gear box that 

operates on 200 voit power. It was designed by a SPECIFICATIONS OF EEMCO 
EEMCO especially for use in supersonic aircraft and TYPE D-899 MOTOR 

missiles and meets MIL-M-7969-(ASG) specifications Model: 200 volt. 400 cycle, 3-phase 

Weighing only 11.25 pounds, it has a continuous Leed: 2.75 6P continueus euteut 

output of 2.75 HP at 3140 RPM at the gear box. The R.P.M.: 3140 RPM output at gear box 

power factor is 83% while the overall efficiency of en ten 

the unit is 76%. Mounting flange is made to Spec Military Specification: Meets MIL-M-7969-(ASG) 


AND-20,000. Weight: 11.25 pounds 


Comments: Type 0-899 may be made splash. and 
A feature in the design of EEMCO Type 0-899 is that the gear box drip-proof with minor alterations 
acts as the motor support which places the base at approximately the 
center of gravity of the motor-pump assembly. This enables the unit 
to withstand the extreme shocks and vibrations encountered in super- 
sonic aircraft and missiles. With minor alterations, the motor can be 
made splash- and drip-proot. 


Type 0-899 is another example of the fine craftsmanship found in all Electrical Engineering 


EEMCO products. EEMCO’s entire effort is confined to the design and 

production of linear and rotary actuators and special mators of high and Manufacturin Cor 
output light-weight ratio. Many of the latest jet aircraft and missiles q 
being developed or delivered carry EEMCO units. EEMCO products are £ p 


also used for industrial applications where precise control tolerances 
are imperative. 


Designers and producers of motors, 
linear and rotary actuators... exclusively 





0 precision swite . 


THE USEIS A te OF econ 





The ever critical aircraft switch problems 
of weight...space...altitudes...temperatures 











are continuously met by MICRO SWITCH Engineering 


Cylindrical 
éenvironment-free switch: 


A compact, completely sealed switch 
on landing gears, flaps or 
other exposed locations. 


for use 


Sealed subminiature switch: 


The smallest lightweight switch of this type 
available. Gives trouble-free operation in tem- 
peratures between —65°F and +180°F. 


MICRO SWITCH 


A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY H 
eoside, Toronto!7,Ontorio « FREEPORT, ILLINOIS es 


36 


Selection of the proper switch to meet any air- 
craft application is simplified by the wide variety 
of MICRO SWITCH types, shapes, sizes, 


and electrical characteristics. 


actuators 


housed in 
hermetically, 


Whether your switch must be a pro- 
tective metal enclosure or sealed 
whether it must control single or multiple circuits 
—if your design requires a precision switch of 
extreme reliability, small size and light weight, 
call MICRO SWITCH. 

Illustrated are but a few of the hundreds of the 
precision switch types MICRO SWITCH Engineering 
has developed to meet aircraft design require- 
ments. All are ruggedly housed or sealed against 
environmental changes and exposures. It pays to 
bring your switch problems to MICRO SWITCH. 


For complete information on the complete line of 
aviation switches contact the MICRO SWITCH branch 





office near you. 
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Collins ‘Radar Cocoon’ to Protect Aircraft 


By Philip J. Klass 


Development of a self-contained air- 
me proximity warning system, which 

cffect crects a protective radar 
C on around an airplane as it moves 
through the sky, will be the first phase 
of two-part Collins Radio Co 


gram auned at fully automatic air-to-air 


pro 
C hision iwoidance 
Collins expects to begin flight tests 
on prototype proximity warning sys 
tem (Phase I) in January 19558, and 
hopes to start production by September 
of that vear 
If another 
cocoon, th 
stem will flash 
of the equipped airplane and a_ panel 
indicator will show the approximate 
distance to the intruding 
During VFR weather, the 
pilot can then look for the 
decide whether he 
threat requiring evasive 
ither the pilot will 


on solely 


this 
W ining 


urplane penetrates 
proximity 


1 warning to the pilot 


bearing and 
urcraft 
intruder, 
collision 
In IFR 
make 
on the basis of bear 


presents i 
ction 
have to 
c information on his indi 
f the 


will develop a collision 


ond phas¢ program, 
iwvoid 
idded_ to 


mputer which, when 


vstem, auto 

whether the in 

collision 

threat If it does, the computer will 

indicate which direction the pilot must 
m ft woid the threat 


roxunity warning 
vill determing 
represents a 


truding aircraft | 


How It Works 


fia mmput to determine 
illy whether a collision threat 
onsiderably more complex than 
task. Research 
into collision 
will be 
Collins concurrently with the devel 
design of the proximity 
Barring unforeseen 


xrmmits 
inalvtical 


em dvnamics 


warning 
studies 
carried out 
opment ind 
warning svstem 
ivoidance 
November 1959 
quantity of 
ordered by 
the airlines and business aircraft 
itors, the svstem will cost the airlines 
round S6-7,000. ‘The void 


quantities of the collision 
comput wailable by 
Depending upon the 


roximity warning 
] 


systems 


opel 


collision 
ink ymputer will cost perhaps another 
$3-5,000, according to present estimates 

The proximity warning svstem is ex 
pected to weigh about 55 Ib. and occupy 
ATR size case, exclusive of an 
tennas and panel indicators 

Heart of the Collins system its a fre 
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PROXIMITY 
WARNING 


FORE 
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COLLINS airborne proximity warning system indicator shows range of intruding aircraft 
and relative location at own-ship altitude. Pie-shaped sectors light up to show presence 


of aircraft directly above or below own airplane. 


modulated (hM 
wave (CW) S-band (3,000 mc 
Collins sclected FM-CW 
to pulse-tvpe radar because of its ability 
) 


\ rt 
1\ short 


quency continuous 
radar 
In preference 
to operate at cxtreme ranges 
The CW output is 
lated at 400 cps., in synchronism with 
the aircraft's 400 cvcele ax 
supply 

Six non-rotating 
nas) will be emploved to provide the 


frequency modu 


powel 


feed horns inten 


following radar beams around the ai 
craft 

e Upper hemisphere, capable of detect 
ing the presence of anv airplane within 
m S800-ft. radius but unaffected by 
urcraft 1,000 ft. above. 

@ Lower hemisphere, providing a similar 
800-ft. radius of detection bclow the 
urcraft 

@ Line-of-flight, 
coverage in azimuth, 
and below own-planc 
tending out to a 
In high density terminal areas, pilot can 
reduce this line-of-flight azimuth cover- 


p issing 


providing Y 
74 ibove 
iltitude, and cx 


range of two miles 


rc to an SUU-ft. range to prevent neead- 


5 i 
less false alarms 

If Pp ssible, the hve feed 
upper hemispher 


horns 
gcncrating 
f-flight 

mounted atop the vertical 


izimuth ove! 


optimum radar vision 


Continuously Excited 
f-flight 
will be so that 
different 90-deg. azimuth 
sec sketch, p. 38 Each 


ind connected to a 


Ihe four lnc intenna horns 


irranged cach covers a 
quadrant 
horn will b 

i 
raada®r Ic 


following 


r red 
cnecrgizea 


ceiver for one-half second, 
which the next quadrant will be ener 
gized The fully 


will thus be 


360 deg. azimuth 


rca covered every tw 
seconds 

The two hemispheric beam antenn 
excited ind 


independent rad 


horns will be continuoush 


monitored by two i 
receive;®rs 

A radar echo from an 
craft will detect its presen 


The phase shift between the echo and 


intruding air 


serve to 
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MAXIMUM coverage of protective radar 
beams is shown in plan view (above) and 
line-ot-flight view (below). 


T 7 TY? - 
TalISTMITTCa $ dl 


he instant the echo returns, due to the 
+00 cycle FM sweep,-can be used to 
etermine the distance to the intruder 
nd his rate of closure The latter is 
equired for the collision avoidance 
omputer but is not displayed in the 


roximity warning indi 


Pilot lnpeagsioe 
When an intruder ent ne of the 


three radar beams, the 
udible warning plus a 
the intruder’s approximate ape ind 


sual display of 


distance on a 5 x 54 in. panel j 





For example, if the intrud nt 
the upper (or lower) hemisph t 
ge between 400 and S00 ft., the outer 
ortions of the two upper (or \ 
haped sectors on th id it vill 
lash on ane t. If the intruder is at a 
listance of Ie than 400-f the inner 
ortion the t pi haped s nent 
vill ] ght ul 
[f the intruder is at or near own-pl 
titude, it will first en r one of the 
four guandrantal radar beams which 


urround plane in azimuth. Intruc 
er position determines which of the four 
juandrantal beams is intercepted and 
this in turn determines which one of 
four legs on a plan-view quadrant inc 
itor display comes into use to show in 
truder position 


Ihe proximity t 


warning system meas 
ures the distance to the intruder and 
then displays it in the proper quadrat 


of the indicotes bv flashing on and off 


one of four lights, i.c. “2-mi.,” “‘l-mi.,” 


800 ft.,” or “400 ft.” 
For example, if anoth« 
within two miles of the 


urcraft come 
tail of a prox 


mity warning system eq 


uipped airplane, 





+} 


the “2-mi.” jamp in the 

the indicator will start flashing 
pilot takes evasive action, the “l-mi 
mp will start to flash on and off when 

has closed to within about 


tail quadr int ot 
If neith 


the intruder 
Hh OOO tt 
Pilot can check 
warning system is functioning during 
flight by pushing a button on panel 


whether proximity 


indicator. This tests transmitter powet 
- 
output, receiver sensitivity, all recels 
: 
uits, and all indicator lamps 


Multi-Aircraft Capacity 





Ihe Collins system has the ipacity 
for handling and warning of more than 
ne intruding aircraft, providing thes 
ire in different hemi s or quad 
Within an quadrant, the 
tem can discriminate tween tw 
ift providing that each is at a diff 
ent ge. For example, in the unlikely 
} . - +} 
qu d it simultane } it a 
ft one t tw n oth t 
; Q } + f ata) 





l il julia l tl t 
Id be flashing on 
Ihe svstem’s ability t n t 
number of aircraft yortant 
ment if th lot t lat ] 
on ave lance ( t if | 
t letermin hat tion should 


ble expense 


simpler cooy 





importan 





without having to wait for oth 











space users to install cooperative equip 


ment 


radio’s choice of an 


erate at extremely 








Although 


primary reason for Collins 
FM-CW radar for 
ircraft detection was its ability to op 
short ranges and pro 


vide good range, rate-of closure, and rat 
f change of closure signals, there ar 
gnificant product advantages, an 
\TA spokesman points out 
] 
i 


The samc radar concen ibly couk 


m with a dead reck 


ed in combinati 
ning computer to prov ide a completels 
utomatic self-contained navigator fo 
t ng or to backstop the 

FM-CW radar also can 
yrovide a direct indication of ground 


ced, wind drift and absolute altitud 





carance 


Ihe system should function eff 
} >. 
tivel to warn puots of mounta 
} +} . } 
{ ll it thei flight ke Cl 






Private Flyer Protection 






ait sst and weight of the ¢ 

tion. Howeve [ the addition of 
xtremely small, low tm A 

( t should be p ble f ht 
lane operators to get a warnn vi 

er thev enter the radar cocoon of 

ximity-warning equipped al rpla 
Collin pokesman told Lesaveosr Wi 
Radar llumination of the small airplan 





Th cw | itv w ig ten 
lt | . Fort 

ir u % more than a veat ( t 
the A | nsport Association, hn 
leased peration i qu nents fo 


uch a system in the spring of 19 






ICAO Begins Nav igation Review 


Montreal—More than 20 nations w 


resented at the third A Navigation 
Conference f tl Internat Civil 
Aviati n Organ t vhich be 1 here 

t weck t cw ciated 
vith airworthin ition of 

if ( ( int t nuit 

The US ek t t th ii 

e was headed by O Bakke. of t] 
Civil Aeronaut \ tration, with 
Robert W. ¢ f CAA 

ice chairman r th up Ihe 

f n IX f fin { 
tween four and fi vecks 

Items on th nf nce iwenda in 
lude 


e International airworthiness standards. 


Existing tailed airworthiness stand 
rds will be replaced by tandards 
roader in s ope to er basic require 
rents for air fety vet provide for tech 


il advances in 
@ Operational enuteel. \ 





hip between pilot and gr 


lation } 
ntrollers will be conducted to clarif 
rocedur overing the exercise of a 
thority as to continuation, diversion ¢ 


termination of international flight 
e Route familiarization. Consideration 


ill be given to the amending 


} 
nt rulings which require pilot o fl 
iternational routes on non-passenger 


| 
flights before taking over command of 


rularly. scheduled flights. The feeling 
that standardized procedur nd 
nite information are sufhcient t 
ible pilots to operate passenger-¢ 
ircraft without previous route expel 
nce 
© Rearward-facing seats. Suggested u 
»f  specially-stressed, rearward-facing 


its to reduce danger of passenger in 
of accident will be discussed 
Better 


jury in case 
e Navigation lights. 


visual mcans 


ff avoiding mid-air collisions will be 


tudic d 
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MEMBERS of IATA executive committee during meeting in Caledonia Hotel in Edinburgh. From left to right, reading clockwise: Sir 
Leonard Issit, K.B.E., Tasman Empire Airways; D. M. Robbertze, South African Airways; Sir Hudson Fysh, Qantas Empire Airways; Croil 
Hunter, Notthwest Airlines; Lord Douglas, BEA; John Leslie, PAA; Per Norlin, SAS; Gilbert Perier, Sabena; Gordon R. McGregor, TCA 
Dr. Walter Berchtold, Swissair; F. von Balluseck, KLM; A. J. Quin Harkin, manager IATA clearing house, London; Dr. H. J. Gorecki 
treasurer & financial director, IATA; F. J. H. Johnston, assistant treasurer IATA, Warren Lee Pierson, IT'WA; A. Laurence Young, secre 
tary IATA; Sir William P. Hildred, Director General IATA; Major J. R. McCrindle, BOAC; Prof. John C. Cooper, legal adviser IATA 
J. W. S. Brancker, traffic director IATA; Col. Luis Calderon, Linea Aecropostal Venezolana; M. Rene Briend, Air France; J. R. D. Tata, 
Air India. Tata is nearest camera at left, with hand on face. 


Jet Age Planning Dominates [ATA Meet 


By Robert Hotz to blame, but one is obliged | mi ; just a 

1 rather | 
Edinburgh—T echnical problems posed because, in those 
e engrossed ilots were not to blame, 


the approaching jet ag 
12th annual general meeting of the learlv that the 
nternational Air ‘Transport Assn. here | o blame 
I el management 1S matter 
lans in a con s and procedures 
he proper tech 
gas-turbine trans llisions.” 
One ot main features 
rtleside, British | spect of this problem is th 
lirman and new controlled instrument fl 


develop urcraft 


ne 
bandon altogether 
voidance and rely I 
which will i sclm emi ey iti VCC 
it if weather.’ vasive maneuvers required by the pre 1 Sabena Belgian World 
ment was the IS pilot to avoid the Vampire \irlines. The IATA technical nmit 
top-level airline Wer » violent that close ground inspec CC 1 cerned with two basic phases 
ve trafic control tion was necessarv to determine if ther« of the traffic-control pr lem 


_ . t 
ndonment of the “see and bx had been any structural damag e Improvements in present system to 
iezt 
yraiic . P 
I] ns such as the United Air Lines Invitation to Aeroflot 


secn sophy that has produced air enable safe handling naximum 
collisio trafhce loads possible during the next 
I'WaA tragedv over the Grand Canvon In retiring after a vear as [ATA presi five years 
on June 30 dent, Juan Trppe, Pan American Ait e Development of new systems 
*.: wavs president, told the mecting principles to meet the demand of the 

Collision: Who's to Blame? “No informed person can question first large-scale jet 

Lord Douglas noted that the airline the fact that improvement of air navi 1961 onward 
industry was deeply perturbed by the — gation plus traffic control facilities are Ihe technical comm 
number of air collisions and near misses _ vital if the constanth 
that have occurred recently. He added for airline services is 

In manv of these cases, the investi the maximum advantage to the publi control 


ion discloses that neither pilot was and if the great jet transport flect which Standardization and speedup 


rowing demand mended an eight-point p1 


’ 
} 


o be met with mediate improvements 
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SIR William P. Hildred, Director General of IATA; Juan T. Trippe, president of PAA 
and retiring IATA president; and Lord Douglas, BEA chairman and new IATA president. 


pilot position reporting procedures 
¢ Early development of internationally 


accepted and compatible system of 
secondary radar. | 

¢ Reduced longitudinal _ separation 
minima and position reporting in 


areas where navigation facilities permit. 
© Regulation of all aircraft movements 
by air trafic control systems at all 
times in congested areas. 
e Anti-collision lights on all craft. 
e Strict rules that no aircraft be per- 
mitted to get closer than 500 ft. to an 
other for military identification or any 
other purpose. 
¢ Development of altimeters that can 
provide accurate measurements at high 
altitudes 
e Make a detailed study of weather. 
maneuvers and holding patterns for 
current equipment applicable to jets 

Ihe technical committee also called 
for a basic reorganization of trafic con 
trol methods on an area, rather than 
1 route, basis and for an end to na 
tionalistic political boundaries for con- 
trol areas. Such boundaries, it said 
have been made unrealistic by present 
uircraft speeds 

Looking to future traffic control 
system requirements, the committee 
noted that “the increasing speed and 
density of traffic will require a spec- 
tacular increase in the speed of com- 
munications and an increasing measure 
of discipline on the part of pilots and 


operators.” The committee warned 
that the increase in North Atlantic 
trafic is posing serious control prob- 
lems by fast saturating the available 


airspace. ““No radical improvements 
can be expected until navigation aids 
of greater range plus reliability are de 
vised and installed or until present air- 
to-ground and point-to-point communi 
cations are improved. 
“Before this we cannot 
any significant reduction in the large 
protective boxes of airspace around each 
transatlantic aircraft. We must there- 


inticipate 





40 


fore rely on other measures such as 
improving existing facilities, streamlin 
ing procedures and exploiting all known 
communications techniques.” 

Other committee report subjects 
e Single sideband high frequency com- 
technique was  recom- 


in international standard to 


munication 
mended as 
fit the growing volume of air-to-ground 
radio traffic into the limited frequency 
spectrum available. 

e New system of runway lights for in- 
strument landing runwavs was recom 


IATA to the International 


mended by 


Civil Aviation Organization. This run 
wav light configuration uses narrow 


gauge, double bands of flush lights from 
the runway threshold extending 3,000 
ft. down the centerline at 75-ft. inter 
vals. Supplementing these lights down 


broad, 


the centerline ot the runway arc 

double row clevated lights running th 
length of runway in the same position 
ordinary runway lights now occup\ 

e Runways required for jet transport 
operations will not pose as serious mn 
struction problems as anticipated earlict 
The committee noted that, over th 


present route pattern, big jet transports 


will take off at full gross weight from 
only a few major international term 
nals. Most airports will not requir 


special new runways for jet operations 
Rather than lengthening existing run 
wavs in anticipation of jet operations 
the committce the 
struction of stopways—cleared areas be 
yond the end of the runway where jet 
transports can be stopped after abortive 
takeoffs. These will require much less 
expensive construction than runways 

Runwavs and taxi strips whose weight 
capacities are satisfactory for present 
heavy aircraft also will be able to handk 
of the load distribution of 
dual tandem landing gear 
wind landing 


recommended con 


icts because 
four wheel 
ind satisfactory 
characteristics, the committee noted 

e New inspection techniques will be re- 
quired if airlines are to utilize properly 
the new fail-safe design philosophy be 
ing incorporated into gas turbine trans 
ports. The committee said that, unless 
the airlines devise more thorough meth 
ods for detecting early and harmless 
structural failures generated bv the fail 


CTOSS 


safe design, thev will be unable to take 
idvantage of its virtues. It recom 


mended more efficient application of 
urrent inspection techniques ind thor- 
ough exploration of ultrasonics and 


radiography as promising solutions. 





Indicative of the emergency is the 


the North Atlantic. 


mentioned privately in dark corners. 


hardly see them ourselves?” 





“y 4 Y _ y 
Fare Adjustment Necessary 
Edinburgh—It is evident from the 12th annual general meeting of the International 
Air Transport Assn. that basic changes in the international airline fare structure are 


a necessary preliminary to the successful opening of the jet air transport age. 
three-tier 


fare structure with an absolute 


minimum fare which offers slower, no-frills-type air transportation. 

K. G. Granville, commercial director of British Overseas Airways Corp., who 
presided over IATA’s Cannes traffic conference last June, noted that the three-tier 
fare structure is already operating in the Middle East and will soon be extended to 


Granville warned that many problems touched on by the Cannes conference will 
become acute by the time the conference meets again next September. He said: 

“Unless we are able to find solutions to these problems, we may find ourselves so 
over-complicating the task of our sales offices that, though we have the right fares 
and rates, nobody can explain them to the passengers.” 

Lord Douglas of Kirtleside, chairman of British European Airways, pleaded for 
less secrecy about future sales plans of competing airlines as necessary for the organi 
zation of a new rate structure for the jet age. “There is,” he said, “something rather 
incongruous about the fact that technicians of industry have already started a series 
of meetings to discuss frankly and openly the operational problems of the jet 
ige, whezeas our worries about commercial problems of the jet era have only been 


“Are we not oversensitive about the competitive importance of keeping secret 
our future commercial plans? Would we not do better to put all our cards on 
the table instead of continuing to hold our commercial cards so closely that we can 
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Reduction Planned 
In Reserve Air Fleet 
Washington— Ihe number of airliners 
ited to the Civil Reserve Air Fleet 
reduced during Fiscal 1959, ac 
Hardeen, Jr., 
Defense Au 
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I he revised illocation 
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Hughes Hopes to Lend 
$10 Million to TWA 


loo] Co.'s plan 
Airhi with 
redit has been 
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W ashington—I lugh 
W orld nes 
mautics 
Board to approve 
h Hughes 
to 


Vink 

MaK¢ ae | I ilhon available 
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edit until April 3( 
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proving the a quisition of 
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Now, for the second time 
TWA and Hughes are asking 
to ipprove may} 
Last Mav, the 
que sted ippro\ i] fa 
Hi ches \\ 
sell 25 of them t 
p. +] 

lhe CAB scheduled a hearing on the 
jet transport proposal, but Hughes later 
asked that it be postponed. No further 
action has been taken on the plan 

The new credit proposal would allow 
TWA to up to $10 million 
from Hughes on unsecured notes. Bot 
rowings would be in multiples of $100,- 


this vear, 
the Board 
to the 


OmMpanies r¢ 


exception 
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deal in which 
uld build jet transports and 
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000, and the loans 


Dallas Case Limited 
To California Routes 
Washington—Civil Acronau Board 


ducked a southern transcontinental 
ise for the time being id has 
Dallas-to-the-W t Case 


between D ind 
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limit the 
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points east of Dallas 
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t uf wh li th ( if 
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ducted in 1958 
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idministra 
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lo fill statistical gaps, Roths 
child recommended a 1958 program 
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e Commodity distribution by 
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e Truck transportation inventory 
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MOST 
PROFITABLE 
AIRLINER 
FOR 3/4 OF ALL AIRLINE FLIGHTS 
NEW 
LOCKHEED 


ELECTRA 












Because of its wide-range opera- 






tional flexibility, the new Lock- 






heed ELECTRA is unsurpassed in 






performance and economy for 


all flights up to 2,500 miles 







Available in 1958, the ELECTRA 








will be the fastest operationa 






transport. It cruises 65 mph 






faster with a payload of 85. This 






extra speed, plus time-saving 









ground-handling advantages 


contributes to maximum profit 






potential 
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Roomier cabins, all-new decor, 

j 7 
wider seats, larger windows—all iat 
enhance ELECTRA passenger ap- | fr 
peal. New quiet is achieved with 4 

| 7 
Allison propjets and advanced we 






soundproofing. 





American, Braniff, Eastern, 
KLM Royal Dutch Airline 2, \ ‘ 
. , . 
National and Western Air r . . 
aN \ 
Lines have ordered for impor- . oe 
‘ 
tant routes 128 ELECTRAS. , 


LOCKHEED 


AIRCRAFT CORPORATION 










Burbank, California 
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Look to Lockheed for Leadership 





CAB Reports on 


TWA, Riddle, 


Northeast, West Coast Accidents 


By Craig Lewis 
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in the 
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Admin 
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The Board 
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1 +} 


yf ning 


Liscc ! 


West Coast 


Ihe CAB found 
Anlines DC-3 
Moscow Airy 


the pilot 
] 


that 


a ’ 
rashec 


iband 
id a hi 
lent occurred dur 
the Pullman, W 


ned h 
I] 
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cgan to 
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quarter mil 
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, 
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runw nd crashed 
field. ‘The 
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During the 


visibility was 


10 sec 


copilot and 
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ipproa 
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Business Aircraft Radar 


Smallest, 


radar vet 


lightest airborne 


announced 


storm-warning 
weighing only 50 
pounds, has been developed by Radio Cor 


New 


as much as airline 


poration ot America. radar, which 


weighs about 40 radars, 
has 50-mi. range compared to 150 mi. for 
airline version. Several other companies, in 
cluding Collins Radio, reportedly are devel- 


oping lightweight weather radars. 


tion 
S| 
111i 
rect 


New Argentine Airline 
To Operate Abroad 


Buenos Aires—A 





SOLAR 
MARS* AND JUPITER" 


Gas Turbine 


Engines 


From Tokyo to Thule the Air Force 
meets the Solar Serviceman 


GAS TURBINE ENGINES are gaining ever 
wider use in military service... for air- 
borne generator sets, ground support 
units and many other applications. Solar 
Field Servicemen constantly visit Air 
Force bases and Armed Service evalua- 
tion centers establishing training pro- 
grams and checking installations. Solar’s 
Field Servicemen are a vital part of the 
team that has produced the trouble-free 
f Solar gas turbines. 

Solar builds both the Mars 50 hp and 
the Jupiter 500 hp gas turbine engines 


record 


The Mars is now in use on the Lockheed 


C-121C 
C-131B 


The Jupiter is being produced as a com- 


Douglas C-]2 ee Convair 
and the Boeing KC-97 tanker. 


~ 


pressor pack and in variable and constant 


speed versions for othe 


Che proven depet 


ipplications. 

, 

idability of Solar gas 
turbines is the result of nearly three dec- 
of experience in engineering and 


fabricating 


precision products of alloy 
steels for severe service. Can this experi- 
ence help you solve a complex engineer- 
ing or manufacturing problem? For 
information write Dept. C-68, Solar Air- 


craft Company, San Diego 12, California. 


Designers, Developers and Manufacturers *« Gas Turbines + Aircraft and 


Missile Components * Bellows * Controls + Coatings « Metal Alloy Products 
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l for a « yy today 








SOLAR 


AIRCRAFT COMPANY 


ENGINEERS WANTED Unlimited « 
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ATA Official Pushes Program 


For Blanket Air 


By Katherine Johnsen 
Washington—Milton 
nt of the 


urged 


Arnold, vice 
Air ‘Transport Associa- 
that planning and 
x launched immediately on a 
n that would blanket the continen 
space with positive trafic control 
timony before the House Com 
Subcommittec on Aviation 
by Rep. Oren Harris (D.-Ark.), 
termed the present three-vear 
uirwavs plan formulated by the 
\cr Administration as 

e initial step 
the 


vould be provided to more than 


mautic 


present plans positive 


the air 


svstem of com 


mg feeling of 
that a 
ontrol must be devel 
ide separation and organiza 


f all trafic, regard 
ept n 


ss of weather 


n ex ertain specific 


pally t low 


iltitudes, where 
trafic does 
It will 


ins and squeals 
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ong handling 
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‘freedom of the 
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ipplied “without 
hardship 
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rs of the sub 
further 
that 
xempted from the con 


TH mb 
al step 


ic suggestion 


velopments at the hearings 
Secretary of 


@ Louis Rothschild, Under 
for Transportation, disclosed 


( ICT for 
he administration will recommend 
WwW th in th for 


lirwavs de 


thot + 
near future 


fede ral 
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to finance 
‘ ] , sl nt 
Association 
ind several 
working on cockpit 
the 


¢ Amold reported that th 
f Automotive 


ther groups are 


Engineers 


+ 


ions designed to increas« 


it visibility 


ent 
¢ American Telephone and Telegraph 
Co. has agreed to license its Tacan pat 
ent help production of 

tac units common naviga 
Vortac units, Rothschild 
ie subcommittee, will cost be 
$5.000 and $6.000 each 
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1 +} 


ween 


Airways Charges 
Ihe two kev issues on 
vet 


I he se are 


urways 


be cn 


uscr 


have not resolved, 


ild said 
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Traffie Control 


® Whether users should be required to 
the only the 


. 3 1] 
hnance installation cost, o1 


operations cost 

I 
e What the yardstick for charges should 
be—fucl raft 


WIes 


msumed, landings, au 
noted that the military 
of the us 


vices 


ount for over 50° f the 


the 


require 1 


Ihe economy and defense of 
Arnold testified, 
thoroughh 
master plan designed to accommodate 


country,” 
re umprehensive, integrated 
ll types of aircraft—and require it im 
mediately.” 

HH ilso stated that, in 
to the improvements embraced in 
CAA’s three-year plan, this master plan 
should providc 


iddition 


Master Plan Proposal 
e “Complete and constant control of all 
trafic at the higher, more-critical alti 
tudes, wher ur faster aircraft 

rate, as well as in all high 


must 
. dc nsity 
reas.” 

method of 
itions link 


semi-automatic 
} 


new 


visual 


t and controller to reduce 


mmun vetwecn pl 


voice com 

ions and the resulting workload 
the ymntroller.’ 

‘A new method of supplying to the 

1¢ information he needs for 

le information for the 

1 rcse!l 

tt position 

ind identity 

ill of which 


1utomatically to 


1 
ntroller tl 
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ipable 
splaved the 
iffi ontrol now lacks 

es, Arnold observed, 

in excessive assignment of au 
ich 
restr 


cquipments wer 


flight 


causing 


ctions on flight 


inre 
operations 
emploved, 
lecrease the required airspace 
rcraft, vet maintain the 
safety 


Immediate Steps 
So far as 

cerned, Amold proposed 

e Additional airways. He noted that al 

though the Civil Aeronautics Board has 

scheduled 

many new cities, the 


immediate steps are con 


uthorized lirline service in 
lrwavs connecting 
these cities have not been provided 

e Additional control tower personnel in 
mf ipation of expanding lirwavs activi 
ties. Deploring the low salaries paid 
Arnold 


ind strain of 
showing its effects in 


control tower operators, com 

mented: ““The 

the fast 

the | | and mental health of con 
.< 


trollers who arc 


pressure 
7 
WOr'K 
1 
IVSIC 
assigned a straight 


Pan Air Buying DC-7s 
With PAA Financing 
Rio de Janeiro—B 
f ¢ : 
ipproved request 
to buv f 
parts at 
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Lirline 
sparc 
Financing will 

ican World Airw 
of Panair stock 
Panair also is gett 
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duled for ce 
1957 
now ws 
tions for flights fre 
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South American 
unll ¢ ike 
nd Middle I 
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Pm Acr Lingus’ | 
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- » total f 
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Ir 
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were flown in Aug 


> Air India International w 
new Austrahiar rvice on O 
Super ( 


once a_ weck tr 
Svdnev via Madra 
ind will 
European flig 

Svdnev 

d rt, Rome and Cairo 


win 
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> Allegheny Airlines flew 
senger-miles in August 
August 
first cight months of the 
4? 966.000 


rease ove! 1955 
passcngcr-imni 


inmcreasc 


> Chicago Helicopter Airways, former) 
Helicopter Air Service 


scheduled operation — las 


ympleted seve 
vcars ot 
month The carrier hauled 21] mil 
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more 


pounds of mail and ympleted 
45.000 hr 


veal ps Tl 


than 


in the seven 


> Delta Air Lines has put it 
vair +40 Metropolitan in ser 

















Two-Hundred-Million-Year-Old Inertial Navigator 


Eons aco the fly had two sets of wings. His second set of the interest of an inertia!-guidance-systems Engineer. We 


wings shrivelled into the vibrating gyros entomologists construct inertial guidance systems. Those bearing the 
call halteres. The fly now flies with his own inertial guid- Litton Industries name have a simplicity of design and 
ance system. efficient enough for his needs and marvel- compactness unsurpassed in this complex field. They are 


ously compact. Our interest in the anatomy of the fly is designed to function at Mach Numbers that are classified. 


LITTON INDUSTRIES BEVERLY HILLS, CALIFORNIA 
Plants and Laboratories in California, Maryland, Indiana and New York 


DIGITAL COMPUTERS AND CONTROLS 


RADAR AND COUNTERMEASURES 
MICROWAVE POWER TUBES AUTOMATIC 


INERTIAL GUIDANCE PRECISION COMPONENTS 
DATA PROCESSING SYSTEMS 


SERVOMECHANISMS SPACE SIMULATION RESEARCH 





more of the radar-equipped 


on order 


> Ethiopian Airlines has increased it 

services to Cairo and Athens from five 

to six flights a week. The airline now 
rates three Convair 
DC-3 fleet 


240s along with 


> Hunting Clan Air Transport Ltd. is 
negotiating for three Bristol Britannia 
ls for mid-1958 deliverv. The carrier 


Britannia and is tak 


pftions on two more 


rd red one 


> Mohawk Airlines idding a lounge 

Convair 240s that increases ca 
it Che modification is 
n a program that will 
ipacity to 46 seats 


| U passengers 


5- 


or Z5.5 OVC! 


> National Airlines opened a sales office 
in Houston on Sept. 10 to prepare for 
perations over the new Houston-New 
Orleans route the Civil Aeronautics 
Board is giving the airline 


> North Central Airlines’ August traffic 


totaled 56,467 passengers 


> Northwest Airlines now offers com 
plimentary pictures to passengers on 
Seattle-Honolulu flight Stewardesses 
e the pictures with Polaroid cameras 

h develop immediatels 


> Ozark Air Lines handles ticket reser- 
itions for Chicago Cardinal football 
games through its teletype system. Fans 
in make reservations in anv of the 
45 Midwestern cities Ozark serves. The 
local irrier has previoush done the 
thing for the St. Louis Cardinals, 

» Cubs and Chicago White Sox 


teams and the Chicago Bears 


Bi 


ganization 


> Pan American’s Latin American Divi 
will fly 4,500 salesmen and their 
to the Dominican Republic this 

fall for the Fedders-Quigan Corp. Fed- 

I ul 1S iwarding onc week 

ions aS prizes in its 

ind Pan 
70 round trips be 

ind Ciudad Trujillo 

in a ten-week program Lati 

Division 1 


ime was up 17 over 1955 


impaign, 


ports summer 


mecrican 


t 


> Raleigh-Durham Airport Authority 
reports 9,943 passengers enplaned in 
August, a 35 increase over the pre 
vious August. ‘The Authoritv’s goal is 
130,000 passengers boarded in 1956 


> Varig Airlines of Brazil has signed 


an interline agreement with Civil Ai 
I ransport of Formosa 
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AIRLINE OBSERVER 


The following column was written by the AviaTIon 


kprror s Nov! 
WEEK S$ 
national Air Transport Assn., Edinburgh 


} 


taff attending last week's 12th annual general meeting 


> Thirteenth annual general meeting of the International Air Transport 
Assn. will be held in Madrid next September. 


P Sncase is desi 


port umed at 


gning new and larger 
till remain in the medium-h 

il] D¢ powered b l¢ 

Conw i\ bypass ngine 

higher than in current \ 


irger capacity, more 


> British airframe and engine manufacturers made unprecedented sales 
efforts at 12th [ATA annual general meeting, with the attendance of their 
top technical and sales personnel, a full schedule of entertainment for the 
IATA delegates and rides in the Napier-Eland-powered version of a Convair 
Liner and the Bristol 300-series Britannia. For the first time in recent 
IATA meetings, U. S. manufacturers’ efforts took a definite back seat to 
British salesmanship. 


> Bristol Britannia’s entrance into BOAC service has been 

six months until spring by the recurrence of intake icing 

Proteus turboprop engines, causing engine flameouts. Latest fameo duc 
to engine icing occurred during tests in Calcutta monsoon d iw BOAC 
proving flights to Australia 
in peculiar Proteus air intakes at rear of engine Bristol is spatching 
nother test Britannia on African icing flights with television cameras in 


stalled to monitor engine air intake areas to show what is actually happen 


ing under icing conditions on television screens in the cabin. Roval Ai 
raft Establishment at Farnborough and British National G Purbine 
Research facilitv also are being called in to aid Bristol in 4r7in } 


ui quick 
solution requiring minimum modification ft the ntake 


} 


, } } 
Problem revolves around st ir areas 


Structure 


> Sales battle between Pratt & Whitney J75 and Rolls-Royce Conway by- 
pass engine is now the hottest sector of the jet-transport-market competi- 
tion. Rolls has a 14,500-lb.-thrust Conway running and plans first test 
stand run of its 16,000-lb. version in December. Pratt & Whitney has had 
J75 running at 16,000 Ib. thrust for several years. Neutral observers are 
betting that Rolls won’t dent the Boeing or Douglas transport engine 
market to any degree outside England and Canada. 


> Russian delegation p Acroflot officials 

ince to visit Sncase in October for t 

the Caravelle ject transport. Russians have been saving for 
thev are intenselv interested in buving some Caravelles for 
tion but the French government delaved official clearan 
Caravelle in present version powered by 10,000-Ib.-th 

Avon Mark 29 turbojets 

> Vickers is considering design of new four-jet, medium-range jet transport 
based on four Rolls-Royce Conways mounted either in wing pods or in a 
cluster at the rear of the fuselage. British European Airways already has 
indicated it will need a half dozen medium-range jets to compete with 
Air France Caravelles on the London-Nice run and other high density 
European routes. Key to Vickers decision probably will be Trans-Canada 
Airlines’ choice for future medium-haul epuipment. If TCA will buy the 
Vickers medium-haul jet, there is a strong likelihood that the project will 
become a reality. 

> Airline observers are speculating whether there will be am 

tween Aristotle Onassis’ reyuvenated Greek National Air Ling 
Air Lines. Presumably, angles would involve United providing technical 
issistance in expanding the Greek air line’s international operations plus 
feeding U.S. domestic trafic into the Greek foreign svstem via New York 











AIR-TURBINE DRIVES... 


The Answer to Jet Age 
Accessory Power Problems 


for hydraulic, electric, and 


T he 


mechanical power multiplies with every 


nee d 


ulvance in aircratt performance. 


major 
The high alr speeds of today’s jets demand 
for aerodynamic 
W idespread 
has greatly 


The 


blistering surface heat of high-performance 


more hydraulic power 


surface and braking control 


use of electronic equipment 


increased — electrical requirements. 
planes only compounds the problem. Not 
only must today’s designer plan an acces 
sory system that can meet increased power 
requirements, in much less space, but he 
must be sure it can operate in hot en- 
vironments. 

Some accessory equipment now in use 
affected by heat. Direct drives 
the motor 


gas units 


is grossly 


attached to engine, hydraulic 


drives, and turbine 
(CTPU’s) —are 
high 


they generate so much heat in operation 


power 
extremely vulnerable to 


ambient temperatures. In addition, 
that a method of removing the heat must 
Other 
inadequate lubricants, heat pumps, or 
high-temperature 


sud h as 
the 


be employed limitations, 


absence of extremely 


metals preclude the use of these 


methods if thermodynamic requirements 


may 


continue to grow, 


Heat Problem Changes 
The Design Picture 


The heat problem has become so com- 
plex that top engineers now realize the 
importance of integrating the 
as part of the basic powerplant 


accessory 
system 
and airframe design effort. In the absence 
of adequate alloys to withstand high skin 
temperatures, designers now see the ad- 
vantage of installing thermal-conditioning 
equipment and airducts as part of the air- 
frame design in order to cool surface areas 
as well as internal components. 

As a reliable, convenient source of com- 
pressed air, the jet engine provides the 
way to solve many of these problems. Air, 
can be 


extracted from its 


ducted to nearly any part of the aircraft 


( ompressor, 


surtace for purposes of cooling, boundary- 
layer control, and deicing. Since the weight 
of this equipment is chargeable to the air- 
craft mission, it becomes practical to use 
compressed 


the common source 


for operation of the plane’s entire 


energy 
air 


accessory system. 


Air-turbine Drives Permit 
Integrated System 


This ‘trend casts new importance on the 


systems. 


With a compressed air supply already in 


role and selection of accessory 


tegral with the airframe, the use of ait 


turbine drives permits more eflective in 


tegration olf the airframe and the accessory 


system. In many installations, the same 


air used in the existing airduct system 


can be used to spin small turbine wheels 


mounted on shafts. These. in turn, drive 


generators, hydraulic pumps. fuel pumps, 
thermal-conditioning equipment, mechan- 


ical actuators, and other accessories. 
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= POWER 
FOR 
ACCESSORIES 


Turbines Run on Air Ducted from Compressor 


Operating on this simple principle, air- 


turbine drives can effectively perform 


nearly every accessory function aboard 


jet or turboprop aircratt. 


Simpler Construction— 
Greater Reliability 


Air-turbine drives are inherently more 
reliable he« ause they require fewer moving 
parts than any other method of generating 
Only one efficient, rotating turbine 
required the 
units, 


power 


wheel and shaft is to drive 


plane’s electrical and hydraulic 


( ompletely automatic operation ob 


tained by an integral control system. 


Whenever a load demand occurs. 


of signaling and actuating devices changes 


a system 


the unit’s output to meet the power re- 
quirements, 

Reliability of an air-turbine drive system 
the 


is achieved by cross-manifolding 


ducts. 1 hrough this 
the 


combination of 


supply 


plane’s ait 


method, all units on aircraft can 


operate from one or any 
engines. In multi-engine aircraft. failure of 
one or more engines would not mean loss 
of accessory power as long as one engine 


remained to supply bleed air. 


The operating history of units now in 
) shows 


such as those on Boeing's B-52 
friction 


that the simple comparatively 


free construction of iir-turbine drives 


can greatly minimize wear and result in 


longer, more dependable service. In addi 
tion, they permit more effective paralleling 
and with a 


ot generators tf required 


ground source of air, can be tested without 


running the main engines, 


Install Where Power Is Needed 


Air-turbines Permit Functional Location 


Air-turbine drives and the accessories 
they operate may be located anywhere in 
the plane where power is needed. In the 
B-52. 
pumps are distributed in both wings and 
the the 


power is needed. Such versatile, functional 


for example, ten hydraulic turbo 


fuselage—close to point where 
location is possible because air is relatively 
easy to transport and because it requires 
no return system. 

Located the 
drives can contribute to a sleeker airframe 


away trom engine, these 
cutting engine nae elle size and 


(Also, by 


area 


design by 
installing 
short 


reducing frontal areas 
the 
ele iri 
rhis results in 


them close to “service 


hydraulic and transmission lines 


can be used. a lighter and 
less complex system. 


increase in aircraft speed and range, or 


advantages permit a significant 


pay load. 


Forecast for the Future 


Ramjet and Nuclear Powerplants—It is 
expected that air-turbine drives will play 
role in the 


an increasingly important 


future. In aircraft utilizing a turbo ramjet, 





turbojet portion of the engine may be 
hut down during the 
| flight 


ical 


the 


supersonic portion 


This would mean that no mechan- 


power would be available from the 


main powerplants for accessory operation. 


\ pneumatic system, however 


vide 


could pro- 


wcessory power under such condi- 


tlons 
Another 


will be needed in the tuture exists 


indication that more accessory 
power 
in the antw ipated requirements for nuclear- 
powered aircraft. Large amounts of power 
needed for specialized functions 
the Remotely 


an 


may be 
reactor 

linked 
auxiliary power unit, could supply a huge 
block of power without a prohibitive in- 


associated with 


located air-turbine drives, with 


crease in unit weight or size. 


G.E. Pioneered Air-turbine Drives 


General Electric’s Aircraft~ Accessory 
lurbine Department in Lynn, Mass. is one 
of the nation’s prime suppliers of air- 
turbine drives for aircraft accessory power. 
vast in 


Drawing on G.E.’s experience 


producing industrial and aircraft gas tur- 


bines, this department has consistently 
advanced the state of turbomotive equip- 
ment design 

Just as 
“radical 
1918, through the Aircraft 


bine now 


turbine 


Electric pioneered the 


turbosupercharger in 


General 
aircralt 
Accessory Tur- 
ur- 


the 


Department, it is building 


drive equipment to answet 


powe! problen ; ot the jet age. 


wcessory 


G-E Turbopumps and Turbo- 


drives help supply all hydraulic and elee- 
Boeing B-52. Strato- 
history 


equipment 


tru the 


power on 


first to use 


urcralt in 


pneun ith driven powel! 


operating its entire accessory system 


Driven by air ducted from the jet engines, 
G-] 


SUDDIY « 


turbopumps and alternator drives 


} gpm at 2650 psi and 60 kva at 400 
They 
opel iting steering, ¢ 


bomb-bays, 


spectively vive the big bomber 
for ontrol sur- 
, , 

landing gear spoilers, 


radar, lighting, and armament. 


G-E Fuel Turbopump 
his 


vides 86 gallons of 
giving North 


the extra fuel needed for 


iir-driven unit 
vapor free fuel 
America’s F-86D in 


alter 


tank-mounted pro- 
per 
minute 

terceptor 
burner operation. Characteristic of G-E air- 
turbine drives, the Afterburner Fuel Pump 


and can be 


is lightweight and compact 


functionally located in the aircraft. 


G-E Turbostarters 

Another applic ation of the versatile tur- 
is in the self-contained turbostartet 
B-57) which starts a 


bine 
(used on the Martin 
jet engine in less than 10 seconds 

It is powered by hot gases resulting from 
the combustion of an easily replaceable 
solid-propellant 
eliminate the need for ground power start- 


cartridge. Turbostarters 


ing units, minimize logistic s problems, and 


increase jet aircraft availability. 


G-E Turbostarter Gives Martin B-57 Quick Starts. G.E. Also Makes Fuel /Air Starters 


Advanced Air-turbine Drives 
Are “‘In the Works” 


General Electrie’s Aireraft Accessory 
Turbine Department, with facilities valued 
at more than $15 million. is carrying out 
an extensive development program on ad- 
vanced air-turbine equipment. Units with 
extremely high power-to-weight ratios are 
already in advanced stages of testing 
These programs promise powerful answers 
to requirements that lie 
ahead. 


lo find out how G-E air-turbine equip 


accessory power 


ment can help you now in the planning 
Electric 
Sales 


Stages contact your General 
Aviation & Defense 
Ofhice or for the descriptive bro 


chures on the drives you are interested in 


Industries 


write 


ee ee ee ee 


| General Electric Co., Section A231-8, | 
| Schenectady 5, N. Y. l 
| Please send me the following brochures on 
G-E Air-turbine Drives | 
GEA-5870A Aijir-turbine Drives For Jet | 
Aircraft 
GEA-6333 Hydraulic Turbopumps For | 
Modern Aircraft | 
GER-1088 Gas Turbine Starters For Jet 
Aircraft | 
GEA-5871A Aircraft 
Pumps | 


Afterburner Fuel 
Name 

Position 

Company 

Street 
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HUGE SKIN MILL at Lockheed is forerunner of type of machine tool which will be used to sculpture, taper and cut integral stiffeners 
in structural components of future aircraft. Machine also may be tape controlled. 


Air Future Taxes Production Methods 


By Irving Stone 
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instead of methods nov 
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nt. but this new technique 
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COMPRESSION-FORMING principle (left), 
cratt 


such as forged ribs 


training the 


Sing Wl rOquire 


pplication of sandwich struc 


ntour machin 


n steel and 


n aluminum 


tand cutting 


vith suffi 


forces support 


ent rigidity will have 


ped for the 


Machining Load 


The use of integrally stiff 
n instead of sculptured ot 
icet will tend to lessen the 

Also, belt 

ind chemical milling will find 
lication to replace o1 suppk 
mventional milling procedures 
ig the task, the 


chemical milling proced 


extruded 


abrasive 


] ] 
hdd 


machining 
ean additional production 
se operations and will re 


nal floor s] 


l — 


used here 


live axis miller (right), to be installed at Lockheed next vear, will be used for difficult variabk 
Cincinnati Milling Machine Co. is building the unit 


designed by 


Smo 
high 
tion of 
will be 
sizing 
to CAAGCT 

Man forming 
such as tho titanium allovs and 
steels, will have to be performed at 
idding the 
heating to the 


idequate tr 


clevated temperatures 
pli ition of 
job and 
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Higher 


will be 
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for C-Section, is being considered for bending pressure lines 


Lockheed under 


md ducts in future air 


mgle profiling of airfoil sections, 


USAI 


contract 


Compression Forming 
Imp t 

more tor 

titaniun 

to 300-40 


1 
titanium 
on forming 


wall thinning 


PROPOSED WING structure (left) forged as two half shells would reduce assembly operations, but would require drilling of bosses and 


machining or grinding of mating faces and outer contour. Increased abrasive-belt grinding activity might use this proposed automatic 


contour grinder (right) for aircraft wing. 
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TRAVELING CONTROLLED atmosphere vertical furnace is being installed at 1 


for heat-treating steel to high tensile strengths for present and future 
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Revolutionary New Photocopy Machine 
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Styled by 
Charles E. Jones & Assoc. 





the ran APECO 


DIAL-A-MATIC 


Now Get instant photocopies of anything written, printed, 
typed, drawn or photographed right in your own office. 


Turn the dial . . . get the clearest, fastest 
most convenient copy of anything. It's the 
new all electric Apeco Dial-A-Matic Auto- 
Stat with revolutionary finger tip dial con- 
trol. It's light weight for easy portability 

.. compact to fit on the corner of any desk 
and is styled in polished and satin finish 


Have You Read 
& 





Mail This 
AIR MAIL 


Postage Paid Card 


For your FREE BOOK 


(See other side) 





Chicago 26, Ill. 





NEW BOOK? ! 


MERICAN PHOTOCOPY EQUIPMENT CO. 


stainless steel. It copies any original up to 
15” wide, any length or color on opaque 
or transparent paper—printed on one or 
both sides. The Apeco Dial-A-Matic Auto- 
Stat offers hundreds of money and time 
saving uses at a price well within the 
budget of even the smallest firm. 


This | 


Chicago 26, Ill. 


American Photocopy Equipment Co. 


1920 W. Peterson Avenue (Dept. AW-96) 


Rush me, without obligation, your free booklet 
on new Apeco Dial-A-Matic Auto-Stat copying 
I understand this factual report will show me 


The secret to the world's easiest copying 
method is in the dial. Amazing newly de- 
signed automatic copy control assures per- 
fect copies every time. Just set the dial to 
the type of copies you want—your copies 


are ready in seconds 


Delivered with Lifetime 
Service Guarantee 
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how I can improve the efficiency of my business ™ 
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as well as increase work output 
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The Improved DIAL-A-MATIC for 1957 


USED AND APPROVED BY 
THE AVIATION INDUSTRY 


COPY ANYTHING 


AUTOMATICALLY 
New FREE book tells how... 


Your free copy of this new booklet is packed with pic- 
tures and details about this revolutionary new copying 
method. Tells what Apeco Dial-A-Matic Auto-Stat 
copies are and how you can use these copies in your 
business. You, as well as every executive member of 
your staff, should read this worthwhile informative, 
factual report on this important new copy maker. You 
will find out how you can save time and money by 
speeding production, by cutting costly office paper 
work, by expediting shipping a receiving and hun- 
dreds of other ways to increase the efficiency of your 
business. 
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Tooling 


Eight Cuts on Two Wings 


VERSATILE BORING MILLING MACHINE developed by Convair California division of 
General Dynamics Corp. bores landing gear attachment trunion points on each side of 
two F-102A wings at a time, while other component simultaneously makes four cuts on 


top md bottom edge of leading edge skins on two wings. 
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Propellers 


New 
FIXED PITCH METAL 
CAA approved up to 165 hp. 


FIXED PITCH WOOD 
CAA approved up to 225 hp. 


TEST CLUBS 
up to 3000 hp. 


Get all the facts... 
write for Bulletins and Price Lists. 
Dept. W, Sensenich om Lancaster, Pa 
Se t PROF f 3 ta n 


Ss 


Service 
A ¥ 
Ciass 1 ar 


Serving the ELL 
of a Century 


Aircraft Industry 


SHINE sesr 
SHINE toncer 
SHINE easier with 


The original chemically- 

impregnoted cotton wod- 

ding — Cleans quicker, gives 

higher, longer-losting gloss, Ss 
leeves protective film. Saves AVAILABLE 
time, labor and money! AT LEADING 


Avoid inferior imitations DISTRIBUTORS 


MANUFACTURED EXCLUSIVELY BY 


George BASCH Co. 


559 Longfellow Avenue, New York 59, N.Y 





Cessna T-37 designed for Jet Training 


To meet jet age demands, the U. S. Air Force requires a jet trainer that 
makes it easy for cadet-pilots to master first-line combat airplanes. 


The Cessna-developed T-37 introduces the cadet to all combat jet airplane 
characteristics while training on this safe, easy-to-fly jet trainer. 


It is designed to provide the Air Force with a jet trainer that can be operated 


at substantial savings and cover the most important and longest phase of GK 


the cadet-pilot’s jet training. 


It is a privilege for us here at Cessna to team with the Air Force in its forward- 
thinking plans for the jet age. CESSNA AIRCRAFT COMPANY, Wichita, Kans. 


T-37 take-off. a safe, easy move into first-line jets for Air Force cadet -pilots. 
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Be an Aviation Cadet. Inquire today about the future your 
Air Force offers from your Air Force Recruiting Office. 

















to the joint. These sealants will require 
curing at temperatures up to 200K. ‘To 
increase fatigue life, many joints will be 
bonded and riveted even though seal 
ing 1s not required 

In the future, emphasis“will be more 
on the fabrication of pieces rather than 
isscinbly, Monesmith declares. ‘Uhis will 
ipply to relatively small components 
such as the F-104 wing) and to larger 
parts, as would be found in_ transport 
tructures, which would be 
pieces to muinimizc 
operations 


made as 


ingl¢ assembly 


Metallurgy 


lhe metallurgist will be more closely 
issociated with quality control aspects 
of manutacturing 
trength 


because of new 
metals in 
urcraft 

One factor with which he will be con- 
ered will be the trend toward higher 
heat treats 

Small errors in heat treatment 
impair strength characteristics 
blv, Monesmith said 


requirements fot 
future high performance 


will 


consider- 


Other important considerations, he 
dds, will be the determination of the 
effect of various forming procedures 
m the imtegritvy of the metal, and 


vhether consistent results are being ob 


tained in the climination of surface 


idual stress with the shot peening 
Tyrd) Css 
Subcontractors, too, will have to de- 


lop higher skills in keeping with the 
demands of new production techniques. 
Vhis will be a natural progression as it 
has in the 

riods of familiarization 

New equipment ilso will have to be 
icquired by the subcontractor, the 
contractor would 
doing the work 


past, but involving various 


me as the prime 


] VC t ect if it Vcre 


nits own shop 


Half-a-Million Pounds 
Of Beryllium Bought 


Half-a-million pounds of pure berv] 


lium—a lightweight, nuclear reactor 
shielding material—have been bought 
for delivery over the next five vears 
from the Bervllium Corp., Reading, Pa 


Bervllium has particular advantages 
n ipplic itions where high temperature 
1 factor and low weight a 


This is tvpical of 


require 
uircraft rc 
ors, as one example 
The metal is one of 
ommonly 


matcrials 
moderators 
ind reflectors in nuclear reactor design 
Ihe others are graphite and 
vatcr 

lhe metal has high resistance to cor- 
rosion and a high modulus of elasticity 
in addition to its light weight. It is 
used as a reflecting shicld material; it 
bounces neutrons back into the reactor 
without absorbing them. 


thre ¢ 
considered as 


heavy 
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A MAGNESIUM SAND CASTING at the Dow foundry 


duced 


QUALITY 


CASTINGS 


Many kinds of castings 





MAGNESIUM 





ire pro 


with quality standards to meet the special needs of the aircraft industry. 


ORDINARY AND EXTRAORDINARY 


SAND CASTINGS 


PERMANENT MOLD CASTINGS 


PLASTER CASTINGS 


YOU NAME THE CASTING, Dow can supply you with any 


shape or size required. Specialized inspection techniques 


rigidy maintain your standards and 


Heavy-wall or thin-wall, the best 


your problems are Dow magnesium castings! Contact your 


and surest 


spec ifie ations. 


answer to 


nearest Dow sales office for additional information. 


THE DOW CHEMICAL COMPANY 


Foundry Sales, Bay City, Michigan 
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BUMBLEBEES CAN'T FLY! 


You've heard the old story! 

Rohr engineers, too, are busy every day solving 
near-impossible problems related to many phases 
of flight—important, challenging design and 
production problems on hundreds of vital, major 
aircraft components. 

One example: The development and production 
of complex stainless-steel, honeycomb sections for 
high-speed aircraft and missiles. 

Rohr is humming these days with more and 
more large military and commercial contracts. 

Skilled engineers are urgently needed to grow 
with these big, long-range programs. Young men 


are offered outstanding career positions with 
unmatched opportunities for advancement within 
this large, fast-growing aircraft firm. 

Especially needed now at Rohr are: Design, 
Stress and Structures, Lofting, Equipment, Elec- 
trical, Liaison, and Aircraft Industrial Engineers, 
Thermodynamicists, Metallurgists. 


Write us today! Learn about our sound man- 


agement policies, personal benefits, chances for 
quick advancement and other career advantages 
here at Rohr in beautiful Chula Vista located on 
cool San Diego Bay. 


Please write giving complete details and we will answer at once. 


J. L. Hobel, Industrial Relations Manager, Rohr Aircraft Corporation, Chula Vista, California, Dept. 29 
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READY-TO-INSTALL POW-R-PAX FOR AIRPLANES 


AIRCRAFT CORPORATION 
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Napier Spurs 


three new British 
rocket engines developed by D. N IpIc! 
& Son Ltd Britain’s in- 
creasing cffort to produce rocket-pow- 
operational guided 
missiles. 

I'wo of the engines, the NRE.11 
and the NRE.17, are short-life units, 
pecifically designed for guided missiles. 
Che third, N.Sc.] Scorpion, is a long- 
life powerplant designed for sustained 


lirst details on 


underscore 


ered urcraft and 


firing 
All three tvpes have been extensively 


flight-tested in aircraft and missiles 


Scorpion Details 
The Scorpi 1 
one of the pro 
RAF fighters 
upersonl 
rockets. One such combina 
the de Havilland Gyron Jr 
irbojet and the DH Spectre 
\ Scorpion installation wa 
trated at Farnborough this vear as 
uxiliary powerpl nt 
rear of the bomb bav of an 
Electric Canberra. First 
were made in Mav this vear 
followed bv a seri | 


made 
range of altitude 


Other Rockets 

l'irst major pre 
was the NRE.11, a 
thrust unit operating on 
peroxide and kerosene. The 


be intended for 


ition of 


pow red 


ma 
osed next gener 


planned to be 


turbojct engine and 


mounted at the 
English 
uirborne firings 
ind were 


ick 


duction cngine project 
2.000-lb 


hvdrogen 


two-stage 


engine was 
topped and re-started 
nd cither thrust level could be selected 
curing flight. Lower thrust 
not been given, but the maximum valuc 
? 000 Ib 
Production began on this unit in 
with slated for 
experimental missiles and_ test 
hicles of that 
Further development of the 
plant resulted in the NRE.17 
, same 
uncooled 


ipable of being 


rating has 
In excess of 
deliveric many 
f the 
tim 

power 
1 similar 
ket engine using the bi-pro 
cllant combination. It 
combustion chamber and nozzle, which 


uses 


NRE.17 ROCKET ENGINE is a redesigned 
NRE.11, eliminating the cooling system 
because of advances made in uncooled 
combustion chamber and nozzle design. 
Contrast the compactness and cleanness of 


this engine with the earlier NRE.11. 
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British Rocket Operations 


STATIC FIRING of an experimental Napier rocket engine on a test stand at the company’s 


test site at Luton shows the clean flame and clear shock diamonds characteristic 


ot good 


combustion. Size indicates a thrust on order of 2,000 Ib 


NRE.11 ROCKET ENGINES scheduled for shipment to the 


Woomera, Australia, were first Napier production motors 


missile proving ground in 


These units are liquid-cooled 


develop more than 2,000 Ib. thrust maximum in two steps 


is a design simplification making for 
easicr production. Napier says this unit 
can be produced in less than half the 
time of its predecessor NRE.11, and 1s 
lighter and more compact 

Chrust rating is presumably the same, 
at 2.000 Ib 

Napier rocket work extends over th« 
last six Several types of 
have been developed and tested by the 
teams at Napier’s Flight 
Development Establishment Luton 
Ihe rocket test installations there in 
clude facilities for out 
ind sub-system components as well as 
One 
underground = t 


vears rockets 


cnginccring 


proving system 


complete powerplants unique 
feature is an st bed 
where complete missiles can be run in 
before firings 


A major contribution te iS rocket 
ngine design was made by t 
f develop 


iC 
he COM, 
pany im an extensive serics 


ombustio1 hamber 


ment tests on 


vstems nad burne! head 


Re sca%>e h 


wuxiliary unit 


cooling 
geometry in parallel was « 
ducted on 


nd control valves 


PRODUCTION BRIEFING 


Connecticut Hard Rubber Co., 407 

cast St., New Haven, Conn 
samples of their new Kell’ el 
coated fabrics to all who write in thei 
pplication requir Kel-F, de 
veloped by the M. W. Kellogg ¢ | 
laimed to resist swelling and deteriora 
JP + ind > fi | d Kel-l 
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This is one of the most important and exciting aircraft in the world. It is the new Martin 
Sea Master, the Navy’s first multi-jet attack seaplane. It is now in production and soon 
to be in fleet service as the spearhead of a powerful new arm of the naval arsenal—the 
Seaplane Striking Force. The SeaMaster’s importance is a matter of inevitability: It is 
in the over 600 mph class, with a normal cruise altitude of 40,000 feet, an unrefueled 
combat radius of 1,500 miles, and is operable in ‘Sea State 3” (waves averaging 6 feet ) 
with a payload of 30,000 pounds. Thus, the endless runways of this world’s oceans, lakes 
and estuaries provide unlimited and indestructible bases for SeaMaster operation, mak- 
ing it the first aircraft of any type having global striking power, independent of fixed 
installations. For virtually the whole of our habitable world is within flight minutes of 
open water! This new aircraft development is another powerful reason why the U.S. 


Navy offers to the military enlistee one of the most exciting futures in the world today. 
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glass coated fabric will withstand 400F the blank’s issembh 
tor extended periods is locked in_plac« work 

, given a turn causing th pins to rick 
grit through up cams (inside the arbor) and jam 
into the spline slots. ‘The Frank G 
Hough Co., Libertyville, Il., savs that 
irbor has increased their pro 


10-15 


splines ind the 
when the 
Gun blows fine abrasive 
stencils to etch inspectors’ symbols on 
parts as they come off the line. Portabl 
“airgrit” marker works on sheet glass, the new 
titanium, stainless steel and duction 
plastics. It is made by Jas. Mat- 

hews & Co., 3721 Forbes St., Pitts- Consolidated Diesel Electri 
burgh 13, Pa. Canadian subsidiary, ( 
Diesel Electric Corp. of C 
opened its headquarters at 
loronto, Ontario Con 
manufacture 


porcelain, 


Corp.'s 
onsolidated 
inada, has 

Rexdale, 
Diesel of 
ground sup 


rot ket 


Scully-Jones and Co., Chicago, pin 
type arbor permits quick, casy place 
ment and removal of splined bore gear ¢ 
blanks. ‘The many pins seen sticking port 
up from the arbor’s shoulder engage _ aircraft 


‘anada will 
equipment for jet and 
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COLLEGE POINT, NEW YORK 


Dykrex Corp. of America, P. O. Boy 
Newark 4, N. J 


Sie) 
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claims that its heavy dut 


chine will finish wire dics 1 


Broach & Machine Co., 
Mich., bro 


1utomatic bro 


American 
Ann Arbor 
ct up for 
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iching machin 


ichin 


Broach savs 


parts per hour. American 
internal pull 


they have designed this 


maxi tooling 


down machine for num 


flexibility 


welder, which trims 


““Synchro-Shear”’ 
the flash extru 


being introduced by the 


make the 


Thom 


10n as it 


weld, is 


Mass 
now 


Ider 


son Electric Welder Co., Lynn, 
Thomson reports that all sizes 
handled by conventional flash we 
can be handled by “Synchro-Sheat 


Two-thousand-ton hvdraulic forging 
press designed and manufactured by 
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I'nginecring Corp., Buffalo, 
for Allegheny Ludlum Stcecl 
Dunkirk, N. Y Ihe = single- 

30 forging strokes 
cr minute he clearance is 48 in. by 


0 in. with a 72 in king stroke 


tion press makes 


Flightex Fabrics, Inc., New York 
Citv, has opened a new glass fabric 
finishing plant at Clifton, N. J. Bige- 
low-Sanford’s Fiber Glass Division has 
clocated its sales offices from New 


York Citv to Amsterdam, N. Y 


Australian Sea Venom 
Grounding Modified 


Melbourne—Roval Australian) Navy 
iis conditionally revoked the grounding 
der for its de Havilland 38 Sea Venom 
t fighters of its newest aircraft carrier 
IIMS Melbourne (AW Sept. 3, p. 34 
ests at the Nowra Naval Air Station 
Roval Australian Navv had re 
no serious mechanical defects, 
umption of full flving duties 
mditional on a forthcoming series 
land-based takeoffs and landings to 
the complete uirworthiness of the 


urther investigation will be ordered 


ts do not prove s tistactoryv. 


New Upholstery Material 
For Use in Helicopters 
three-dimensional up 
ecenth put on the 
irkct by United States Rubber, is 
ing used extensively on New York 
\irwa' 12-passenger S-58 helicopter 
AW Aug. 13, p $3 


Ihe material is used on the seat 
, 


I rilok new 


It mater 


here its three-dimensional quality al 
rculation between the person 

It is also used on the 

ciling, and hat rack be 

ul if its lightness in weight, sound 
oofing qualities and cushioning ability 
he material, made of conventional 
ind polvethvlene varn, is durable 


to clean, the company said 
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MALLORY- SHARON reports on 


UU Ur ZAIN FU Md 


Now—machine titanium alloys in 


“soft” condition ... 
HEAT TREAT TO HIGH STRENGTHS 


e New heat-treatable titanium 
alloys can be machined and 
formed readily, yet offer excep- 
tionally high heat treated 


strengths in final form. 


For example, Mallory-Sharon’s 
MST-6A1-4V titanium alloy is 
available in the annealed condi- 
tion with typical ultimate tensile 
strengths of 140,000 psi. Here 


machineability is comparable to 


that of stainless steel. After 
machining, parts can be heat 
treated to typical ultimate ten- 


sile strength of 185,000 psi. 


This is another example of the 
rapid development of titanium 
—in which Mallory-Sharon has 
played a leading role. Call us for 
the full range of titanium and 
titanium alloy mill products, and 


for engineering assistance. 


MALLORY-SHARON TITANIUM CORPORATION, NILES, OHIO 


MALLORY Ti. SHARON 


63 








DYNAMIC 
ALTITUDE 
SIMULATOR 
FOR TEST AND EVALUATION 
OF FLIGHT CONTROL 


EQUIPMENT AND 
INSTRUMENTS 


Simulates actual altitude 
conditions of high performance 
aircraft or missiles in flight 


Range — minus 1,000 to 80,000 ft 
Max rate — 50,000 ft/min 
Max response 10 cps 


Write for Brochure 


COLOR TELEVISION INCORPORATED 
SAN CARLOS 6, CALIFORNIA 


Visit Booth No. 38—NEC Show Chicago 


“Get Your Air the Positive Way” 


USED BY 
THE AIRCRAFT INDUSTRY FOR: 
e Jet Engine Starters 
Cabin Pressurization 


Simulated Altitude 
Conditions 


@ Ground Air Conditioners 


SUTORBYLT 


CORPORATION 
2008 East Slauson Avenue 
Los Angeles 58, Calif. 


Main Plant: LUdiow 7-2228 
Sales Office: LOgan 8-2226 








Maintenance Trainer 


Chance Vought maintenance trainer built to teach Navy men inner workings of F8U-1 
Crusader. Device resembles parts of dissected airplane mounted in welded iron frames on 
casters. First trainer was sent to Naval Air Technical Training Command at Memphis, 
another is planned for Pacific Fleet later in year. Several trailer trucks were required to 
carry 14-unit trainer; largest unit is three-section surface controls section measuring 23 ft 
in length. Wherever possible units are made from actual parts of F8U so personnel can 
more readily visualize airplane. Parts include whole cockpit, electrical system, landing gear 
and arresting gear, fuel system and engine controls, air conditioning system, wing fold, 
variable incidence wing and leading edge droop, speed brake and rocket pack, hydraulic 
power system, electrical power system. Fuel system and engine control stand include 
engine indicating systems so that starts, engine runs and shutdowns show on panel. Each of 
various units has provision for instructors to introduce “trouble.” Top picture shows land 


ing gear and arresting hook unit, bottom, cockpit section. 
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Janitrol air couplings for the Navy's new 
P6M-1 SeaMaster, saving 75 pounds in 
coupling weight over the “X” version. Each 
SeaMaster attack seaplane uses Janitrol high- 
pressure, high-temperature couplings on bleed 
air ductwork for many reasons beyond the 
weight reduction alone 

Couplings seal with metal-to-metal contact 
no secondary sealing devices or com- 
pounds are needed. They're designed for con- 
tinuous use at 250 psi—750 F—and can be 
connected and disconnected easily as often as 
necessary with practically no change in leak- 
age rate. Maximum design leakage: .O1 cfm 


per inch of duct diameter. In addition, the 


couplings withstand adverse conditions —cor- 
rosion, temperatures, pressures, surges, vibra- 
tion, and misalignment 

Fifteen sizes available now. Write for 
technical information, or call your nearest 
Janitrol representative 

Janitrol Aircraft-Automotive Division, 
Surface Combustion Corporation, Columbus 
16, Ohio . District Engineering Offices 
Washington, D. C., Philadelphia, Columbus, 
Ft. Worth, Hollywood 


N SYSTEMS - HEAT EXCHANGERS - PNE 





What's in the wind for engineers? 


North American’s aircraft projects for the Navy —from 
concept through flight 

You can share the achievements and rewards that 
come from initiative backed by well-handled resources 
get results ! 


The answers to subsonic and supersonic problems that 
may be on your mind right now may very well be 
studied in this modern Engineering Department wind 
tunnel soon to be in operation at North American’s 
Columbus Division. This is a major piece of new equip- 
ment for this continually expanding department. 
already one of the finest facilities for research and 
development in the industry. 

The tunnel will handle airflow studies from deck 
landing speeds to Mach 4. With it. engineers will test a 
multitude of ideas and variables in the fields of Aero 


dy namics Thermodynamic Ss and Dynami Ss 


The Engineering Department has sixteen complete 


laboratories for creative engineers to test. study and 


evaluate their ideas. The individual and his ideas are 


important in this completely integrated. growing o1 
ganization, which holds prime respousibility on all 


THE COLUMBUS DIVISION OF AN 


This is a place where men who get results 


OPENINGS FOR GOOD MEN IN ALL THESE FIELDS 
\erodynamicists. Thermodynamicists. Dynamicists 
Stress Engineers. Structural Test Engineers. Flight Test 
Engineers. Mechanical and Structural Designers. Ele 
trical ind | lectronie | ngineers Wind funnel Model 
Designers and Builders. Power Plant Engineers. Re 
search and Development Engineers. Weight Engineers 
For your career’s sake. you should know the facts 
Write: Mr. J. H. Papin, Personnel Manager. Dept. 
IAW, North American’s 


Columbus 16. Ohio 


Columbus Division 


A\ 


NORTH AMERICAN AVIATION, INC. 4 





Hot Shot Wind Tunnel Hits Mach 15 


} 


lirst pictures of Arnold Engineer 
ng Development Center's Mach 15 
Hot Shot wind tunnel show typical run 
of the new USAF test fa 
Tullahoma, ‘Tenn., (AW Sept 
Hot Shot uses the discharge 
omful of capacitors 
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C-130 pilots have NESA® windshields 


for good visibility 


Lockheed’s C-130 Hercules is the Air Force’s 
first turbo-prop transport. It is built to fly 
higher and faster or lower and slower (and 
more economically) than any existing mulitary 
transport, The cargo compartment is much 
larger than a standard railroad freight car. It 
will carry about 20 tons of cargo. 

This is truly a workhorse airplane—and it 
must be ready to fly in all sorts of weather. 


NESA Flexseal® 


shields were selected to protect the pilot 


elec trically heated wind- 


against the hazards of Icing and fogging. loler- 
ances are so close that windshields are directly 
inter hange able be tween differe nt fuse laves. 
Our Technical Representative will be glad 
to discuss difhcult aircraft glazing problems 
with you. Just write to Pittsburgh Plate Glass 
Company, Room 6391, 632 Fort Duquesne 


Boulevard, Pittsburgh 22, Pa. 








This is NESA. NESA is a transparent, electrically con- 


ductive coating applied to hot glass as it comes from the 


nace. Electrical energy 1s delivered to the NESA surface 


by fired-on bus bars located on opposite edges of the glass. 


\ laminate with NESA usually contains a sealed-in tempera- 


ture sensing element to prevent overheating of the interlayer 


material 

Sufficient voltage is applied between 
the bus bars to provide heat dissipa- 
tion to a typical NESA windshield of 
about 2100 BTU/hr/sq. ft., usually 





enough to melt ice and prevent 








PAINTS + GLASS + CHEMICALS + BRUSHES + PLASTICS - FIBER GLASS 


PITTSBURGH PLATE GLASS COMPANY 


IN CANADA: CANADIAN PITTSBURGH INDUSTRIES LIMITED 








AVIONICS 
Vortac Catches Industry Off Balance 


By P hilip J. Klass bl vy late 1957, 
\V EER B 
Distance measuring quipme! e-fourth ATR 
for the newl lo] | rt On | younds and 





ind at her vionk manuta 
hop to have ( t « blished firm 
hannel) DMI tables, AVIATION WEEK’ 
r early 1959 


ordinating Com e Bendix Radio cx; 


pc ts to 


it de on, fol DME equipment available 


l il \ CI | ( 1! CCE } | ATR t 
1 DME and com pokesm ; whicl yr © Narco (National Acronautical Corp.) 
blew hot and vi ly marketed ivil built | ivil DMI t 
nl manu I] } expects t level t ‘ the 1 AC 
AVIATION Vorta | t 
e Collins Radio 
DMI lab] 


| ican 1T' ) orta DMI 
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AVIONIC INDUSTRY SALES, EARNINGS UP 


Change 1956 Profits Change Earnings Per Change 
Company Period Sales From 1955 (After Taxes) From 1955 Common Share* From 1955 
Amphenol 6 mo. $13 ,909 , 556 $626 446 41% $1.56 40% 


Consolidated Electro- 
dynamic Corp 6 mo. 10 ,806 ,128 % 568 , 147 e 94% 


Hoffman Electronics 6 mo. 22 875 561 87% 
Litton Industries 12 mo. 15,000 ,000** 


Radio Corp of America. 6 mo. 526 , 488 ,000 





Servo Corp 6 mo. 1,612,100 

Servomechanisms 6 mo. 7 264 

Texas Instruments 6 mo. 19 289 
After provision for preferred stock, if any. 


Fiscal year ending 7 31 56. 
* Not comparable because of new issue when stock was listed on American Exchange, Oct. 1955. 
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Yowll want 
to evaluate... 


...the new Stewart-Warner Electronics ATC 
Radar Safety Beacon on your own test bench. 


Every Airlines Electronics Engineer who has 
seen the new airborne beacon is making plans 
to dig into this clean box on his own test bench. 
There will soon be a limited few units 

available for your evaluation study. 


We want you to see for yourself how this 
equipment, specifically designed to ARINC 
characteristic No. 532-A, combines all the 
reliability and long-life factors of airborne radar 
equipment manufactured by Stewart-Warner 
Electronics for the past 15 years. 


EL ELECTRONICS 


a Division of Stewart-Warner Corporation 


STEWART 














MOST ADVANCED DESIGN AVAILABLE 


Stewart-Warner transponder experience has enabled us to 
evaluate possible future modifications in this type equip- 
ment. As a result, the design is flexible enough to accom- 
modate all AEEC “Green Sheet”’ expansions; for example, 
side lobe suppression and other foreseeable requirements 
such as: 

1. By internal switching we can provide a second pulse 
train spaced 4.35 microseconds after the last pulse of 
the first train. 

. The delay line is tapped every 1.45 microseconds to 
provide for future expansion of the coding system. 
For example, automatic air-to-ground flight data 
transmission. 


Facilities have been provided to include two addi- 

tional interrogation modes upon customer request. 
Write today for latest details and availability of evaluation 
units. Stewart-Warner Electronics, Civil Aviation Dept. 
14, 1300 No. Kostner Ave., Chicago 51, ILL. 











Progress 
The 


mittee Vortac compromise ending several 


recent Air Coordinating Com 
years of bitter controversy between civil 
VOR-DME and the military 
tem, is the same plan originally proposed 
by the Defense Department more than 
three years ago to get around the fre- 
quency conflict between civil DME. and 
l'acan. 

Aviation Week's article (Dec. 7, 1953, 
p. 40) which first revealed the existence 
of the controversy reported: “The mili- 
tary are believed to have proposed that 
CAA change or convert its present DME 
station to the new military (Tacan) sys- 
tem. : 


l'acan sys- 


If this were done and new civil air- 
borne DME were designed for the mili- 
tary system, these units would get only 
distance information when they interro- 
gated the converted CAA ground stations. 

“Military aircraft, equipped with the 
full Tacan unit, would get both distance 
and bearing information. Civil aircraft 
would continue to VORs 
ranges) to get bearing indications.” 


use (omni- 











is a second source producer of military 


‘Tacan receivers, is on the fence as to 
whether it should trv to crash the 
airline DME market, a spokesman 


says. Lacking airline marketing-servicing 
experience, Stromberg-Carlson might 
consider an arrangement with an estab- 
lished airline avionics supplier, much 
like the one which Hazeltine worked 
out with Bendix Radio 


Specifications Needed 


Except for FTL, potential Vortac 
DME manufacturers are waiting for the 
Air Navigation Development Board to 
come up with Common System tech 
nical characteristics for the new DME. 
Under ANDB sponsorship, Airborne 
Instruments Laboratory which did 
much of the investigative work in the 
Vortac controversy) has drafted a pro 
posed specification. ANDB is currently 
working to convert this draft into firm 
specs, which ANDB Director D. K 
Martin hopes will be ready within 60 
davs. 

Another detail which must be worked 
out is the pairing of Vortac DME fre- 
quencies with VOR and ILS frequen 
cies so that pilot selection of the desired 
VOR station frequency will auto- 
matically tune in its corresponding 
DME frequency. ANDB has given this 
problem to the National Bureau of 
Standards which earlier conducted ex- 
tensive Tacan frequency allocation 
studies in connection with resolving the 
Tacan/DME hassle. Martin expects the 
frequency pairing specs to be worked 
out without difficulty also within 60 
davs. 

Arinc’s Airline Electronic Engineer- 
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Committee (AEE(¢ is going to 
work to revise its old civil DME: charac 
teristic 


ing 


Initial emphasis will be given 


to case size, indicator type, and inter 
connecting wiring, because such infor 
mation is needed immediately by jet 
liner manufacturers. Arinc hopes that 
the Vortac DME can use the same in 
terconnecting wiring and Case sizes as 


the old civil DME to avoid changes in 
jctliner designs, according to William 
Carnes, manager of electronic cngincet 
ing. 


Indicator Type 


One likely change is in the type of 
DME cockpit indicator. The original 
Arinc spec permitted the use of a volt- 
meter-type of 
order to accomodate the existing Narco 
DME design. However, Carnes believes 
that the digital counter type indicator is 
preferable, to avoid degrading the ac- 
curacy of distance information available 
from Vortac DME. 

Arinc hopes to get out its preliminary 
DME characteristic, dealing with form 
factor and wiring, within 30 days. This 
will be followed later by a more com 
plete characteristic spelling out the de- 
tailed equipment performance specifica 
tions. However, Carnes points out that 
Arinc has several other high-priority 
characteristics in process, including 
single sideband, air traffic control signal 


distance indicator in 


FIRST... LOOK FOR THE REAL 


OPPORTUNITIES 











BEECHCRAFT is aggressively enter- 
ing new fields and needs men of 
imagination to do creative work of 
top-level importance. BEECHCRAFT 
is now seeking 


SCIENTISTS 
PHYSICISTS 
ENGINEERS 


If you would like to be associatéd 
with a leading organization that 
is large enough to have diversi- 
fication of product, but small 
enough to insure recognition of 
personal ability—for work now 
going on, and work now being 
planned for Beechcraft’s Boulder, 
Colorado, special engineering fa- 
cility, as well as Beechcraft’s main 
plants in Kansas, write today to 


The Employment Division 


eechcraft 


WICHITA 1, KANSAS 

















BILL WHITESIDES- 
Engineering Manager 


Flight Refueling. Inc, 
Baltimore, Maryland 


Graduate of Texas Tech with 18 years’ 
experience in power plant and fuel 
transfer design. 


BILL WHITESIDES’ ENGINEERING 
STAFF NEEDS: 


1 to 3 YEARS’ EXPERIENCE 


Just the spot for you... 
® If you’re ready to make a 
change 
® If you’re lost in a large organ- 
ization 
© If you're interested in new 
career opportunities 


Bill needs young men with 
ideas NOW to join his hard- 
hitting team of aerial fueling 
specialists. 


Ideal working conditions and close 
proximity to modern communities 
bordering on Chesapeake Bay and the 
Severen and Magothy Rivers. Excellent 
universities nearby for advanced study. 


Send resume to 


BILL WHITESIDES 
F7 ight 
Refueling. 


nec. 
FRIENDSHIP AIRPORT 
Baltimore 3, Maryland 


















Everyone relies 











+++ for fuel level control valves in inflight refueling 
and fuel transfer applications 







>.. for filters and strainers in fuel, water and oil 
systems 






++. or for drain valves engineered to individual fluid 
or application requirements 







The best testimonial to Koehler standards of 
engineering and manufacturing is the fact that 
Koehler products are components of practically 
every modern American airplane. Affiliation 
with The New Britain Machine Company has 
enabled Koehler to keep pace with this fast- 
growing industry. Your inquiry and prints will 
receive prompt attention. Koehler Aircraft 
Products Company, Dayton, Ohio. 






















KOEHLER 


Aircraft Products Company 
A subsidiary of The New Britain Machine Company — 
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ling system (ATCSS) and self-contained 
navigation aids. 


CAA Plans 


The recent ACC Vortac decision has 
dumped a sizable work load on_ the 
CAA, already burdened by its expanded 
trafhe control program. In order to 
meet the ACC requirement that Vortac 
DME facilities for high altitude en 
route and terminal operations be opera 
tional by July 1, 1959, the CAA may 
be forced to modify some of its prac 
tices in the procurement of initial civil 
Tacan ground station equipment, a 
spokesman says. 

To meet the ACC deadline, CAA 
mav buv a limited number of modified 
military URN-3 Tacan ground stations 

modified to include dual equipment 
with automatic switchover in event of 
failure. 

Subsequent procurements would then 
be made in accordance with usual CAA 
specifications. 


Combined Station 

CAA currently is investigating the 
problem of co-location of VOR and 
Tacan ground stations at Phillipsburg, 
Pa., using techniques devised by Rome 
Air Development Center. A combined 
VOR-Tacan station requires a larger 
building to house the equipment, a 
larger VOR counter-poise, and addi- 
tional power. 

The Phillipsburg investigation will 
provide the CAA with information on 
the cost and time involved in the Vor 
tac conversion, enabling it to plan its 
timetable. It mav also suggest wavs to 
telescope the conversion to minimize 
down-time 

After several disturbing vears of un 
certaintv, the ACC decision has clearly 
unleashed the industrv’s energies for a 
much-needed attack on pressing traffic 
control problems 
Westinghouse Makes 
Cheaper Rate Gyro 

Pittsburgh—W estinghouse Electric 
Corp. has disclosed a cheaper, more 
sensitive rate gyro designed around the 
vibrating mass principle. This is the 
principle used by the common housefly 
to sense flight stability. 

Called Vibragyro, the Westinghouse 
device is expected to cost only a fifth 
of what present rate gyros cost. Furst 
model is expected to have a sensitivity 
of from .05 deg. per sec. to 300 deg. per 
sec. Essentially, Vibragyvro uses the out 
put of two vibrating masses to give a 
frequency signal on another axis 

(A similar vibrating-mass type of 
gyro, developed by Sperry-Gyroscope 
Division of Sperry-Rand Corp., was de 
scribed in detail by Aviation WEEK 


in its November 23, 1953 issue, p. 57.) 
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Servo motor (upper left) and transformer 
(upper right) capable of operating at 500C 
temperatures were among devices recently 
displayed by General Electric to show its 
progress toward development of high tem- 
perature, radiation-tolerant avionic compo- 
nents and devices. (AW Sept. 10, p. 112) 

Effect of 800C temperature on avionic 
subassembly constructed from conventional 
components and another using new GI 
components is shown in side-by-side com 
parison at right 

Multivibrator circuit (lower left) con 
structed from new GE components is iden 
tical to unit that successfully passed recent 
1,000 hour test in nuclear reactor under 


high neutron flux density and 450C tempera- 


ture. Device was housed in metal capsule 
(lower right) for reactor tests. 
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> For Experimental Use—Sample quan- 
tities of General Electric’s new high 
temperature® capacitors, resistors, and 
transformers, capable of operating at 
temperatures of 500C or higher (AW 
Sept. 10, p. 112) will be available soon 
to avionics manufacturers for experi- 
mental use. Resistors will be available 
from GE’s Specialty Electronic Compo- 
nents Dept., Auburn, N. Y.; transform- 
ers from GE’s Specialty Transformer 
Dept., Ft. Wayne, Ind., and 500C 
mica capacitors from company’s Capaci- 


tor Dept., Hudson Falls, N. Y 


> Matador Inertial Guidance—AC Spark 
Plug Division of General Motors has 
revealed that it is producing the inertial 
guidance system used on the new Mat 
tin Matador (TM-61B) surface-to-sur- 


face missile. 


> New Ceramic Tube Types—General 
Electric will announce six new 
tvpes of ceramic receiving tubes, all tri- 
odes, designed specifically for military 
applications and capable of operating at 
temperatures of 500C. The six types 
will cover range of ratings up to 100 ma. 
Sample quantities should be available 
late this year. 


soon 


outfit its 
with 


P Lear Abread—Sweden will 
SAAB J-35 supersonic fighters 
Lear automatic flight control systems, 


Lear president R. M. Mock reports. 


used for 
which 


chaft 
imecasures, 


ECM —Mietal 


counter 


> Fowl 
electronic 
dropped on a chicken farm near Elmira, 

Y., caused a number of “fowl” 
deaths among hungry residents who ate 
it and the rest of the flock is suffering 
severe indigestion, the Associated Press 
reports. Elmira is not too far from Rome 
Air Development Center which con- 
ducts extensive ECM tests. 


> Solar Power To Get Cheaper—Sub- 
stantial reduction in the cost of making 
silicon solar cells should cut the cost of 
generating electricity by this means 
from the present $600 per watt to ap 
proximately $30 per watt, according to 
Dr. M. B. Prince, research director 
Hoffman Electronic Corp., Semiconduc- 
tor Division. 


> Industrial Preparedness Studies—Re 
ports on two industrial preparedness 
studies, one on transistors and transistor 
manufacturing equipment and the other 
on silicon power rectifiers, sponsored by 
Army Signal Corps, are now available 
from Dept. of Commerce, Office of 
Technical Services, Washington 25, 
D. C. Transistor report consists of two 








volumes: PB 111822, 200 pages, $5.00, 
and PN 111820, 42 pages, $1.25. Sili- 
con rectifier study report is PN 111819, 
42 pages, $1.00. 


ADF?—Flush-mounted — an- 
tenna design which develops a good 
cardioid pattern at 2,500 mc., similar 
to that of a low frequency ADF loop 
and sense antenna, was described in 
a Wescon paper by F. D. Clapp of 
the University of California’s Elec- 
tronics Research Laboratory 


> Radar 


ind Hz. 
Masuda of Hughes Aircraft Co. By 
providing a suitable rotary feed, Clapp 
and Masuda say the design could pro- 
vide a completely flush mounted direc- 
tion finder antenna Chis prompts 
speculation that the antenna could be 
used for an ADF operating against 
ground radar stations. 


> New UHF Transistor Structure— 
New technique for greatly increasing 
the high frequency capabilities of tran- 
sistors by injecting carriers directly into 
the space charge region of a reverse 
biased P-N junction was suggested bi 
Wolfgang Gaertner, Signal Corps En 
ginecring Laboratories, in a paper de- 
livered at Wescon. Gaertner calls the 
new device a Depletion Layer Transis 
tor. The Signal Corps Laboratory is 
experimenting with the new type UHI 
transistor, Gaertner indicated. 





BOMB BAY SPOILER NIKE LAUNCHER CYLINDER 


COMPENSATOR HYDRAULIC 
ACTUATING CYLINDER 


This is Interstate’s vernier hydraulic actuating cylinder, STABILIZING CYLINDER FOR MISSILE 


with its vernier drive sector gear, both created 


ae 


for the missile program. By responding to a sensing 
mechanism, the cylinder hydraulically actuates a control to 
offset “roll or yaw” in a missile, 

Built to withstand a minimum of 200,000 cycles of 
operation, this actuating cylinder is representative 

of Interstate’s top-quality precision work. Thew: 

hydraulic actuating cylinder has applicatianu™ 


wmeygs -* 
wherever you want to convert th a 
of an hydraulic actuator into rotary motions 


























Expansions, Changes 
In Avionics Industry 


Litton Industries, Beverly Hills, : 
Calif., will pul hase ‘Triad ‘Trans- : 
former Corp Los Angeles, and _ its : 
Indiana subsidiary, Utrad Corp rhe : 
new acquisition vhich make trans- : 
former reactors, wave filters and re- 
lated products, had sales of $3.5 mil 
lion last vear, while Litton’s sales were 
$15 million 

Other recently announced expan- 
ions hanges and additions in the 

OI ficld include 


e Westinghouse Air Arm Division will 





dd 70,000 sq. ft. of floor space to its 
nt Baltimore = facility Comple- 
+ heduled for Jan. 1, 1957. 
Air Arm a@nployment has jumped from 
to 4,4 n the past six months 
nd the figure xpected to double 
n the next veat rding to Dr. S. W. 
Herwal n nager 
e Lear, Inc., h ned new instru- 
nt res h and « lopment build- 
= 
a eee ee os at th Project Vanguard Minitrack 
Minitrack radio transmitter, developed by Naval Research,Uaboratory for earth satellite 
e@ General Electric’s Microwave Labora will transmit 108 mc. signal enabling ground stations to track satellite movement. Small 
tory, Palo Alto, Calif., becomes part of crystal controlled transmitter uses transistors, weighs only 13 0z. Unit puts out 10 milli 
GE’s Power Tub Dept In Mmo\ in- watts, 1s powered by mercury batteries. 



























TANK VENT CYLINDER ASSEMBLY SOLENOID OR MOTOR ACTUATED CYLINDER ASSEMBLY 
VALVE ASSEMBLY NOSE LOADING DOOR JAM LATCH POPPET SHUT-OFF VALVE NOSE LOADING DOOR OPERATING 


INDER TAIL SNUBBER CYLINDER 








—_ — 
wo” ee America's Inter-continental Ballistic Missile program is designed primarily to preserve peace 
i — by warning any would-be aggressor that retaliation will be swift and terrible! But if the 
a i aggressor should strike, the ICBM will help assure victory! 
~ Research scientists and production engineers at Interstate Engineering are 
~ 


proud to be making their contribution to ICBM through the vernier 
hydraulic actuating cylinder pictured above, and through the 
development of other component parts. 

Interstate is capable of engineering and fabricating any 

NX pneumatic or hydraulic type cylinder. Whether your needs 





\ be cylinders, valves, airframe components or precision 
\ work of any kind, phone, write or wire for 
complete brochure detailing our equipment and 

\ production background. 
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ENGINEERING 
CORPORATION 








Dept. 50, 2250 E. Imperial Highway, 
El Segundo, California 





NEW SERVICE TO READERS... 
AVIATION WEEK 


Missile 











ANNOUNCES 


Engineering 


A quarterly review of the 





most significant missile material 





appearing in regular issues of Aviation Week 





Now! MISSILE ENGINEERING, published by AVIA- 
TION WEEK, will provide a useful reference work 
for the military-engineering-management team. 
The first issue, published in September 1956, in- 
cludes material selected from that reported by 
AVIATION WEEK’S staff of experts during the first 
nine months of this year. The second issue will 
appear in December covering the final quarter of 
1956 and publication will be quarterly, thereafter. 


AVIATION WEEK is used continually as a technical 
reference on missile development by the military 
services and the engineering-management staffs 
of the missile industry. Already the leader in re- 
porting the major technical missile developments 
first, when this information is most useful to its 
readers in their work, AVIATION WEEK will con- 
tinue to expand and intensify its weekly coverage 
of the missile industry. 


AVIATION WEEK pioneered editorial coverage of 
the expanding guided missile development pro- 
gram during the past nine years and currently 
publishes more material about the billion dollar 
missile industry than any other publication. Our 
staff of technically qualified experts who will edit 
MISSILE ENGINEERING has reported Air Force, 


D> @ 


Navy and Army missile developments on-the-spot 
from all the major military test and development 
centers and from the industry responsible for de- 
velopment of missile weapon systems. 


Head of AVIATION WEEK’S technical staff, Asst. 
Managing Editor David Anderton, worked in 
the missile industry on an early ballistic missile 
weapon system and as a chief project engineer. 
He is currently attending the International Con- 
gress of Astronautics Meeting in Rome as a dele- 
gate. Other staff members have had practical ex- 
perience in the industry in missile propulsion and 
avionics before joining AVIATION WEEK. The 24 
man editorial staff of AVIATION WEEK, combin- 
ing professional editorial experience with practi- 
cal technical knowledge of the industry, is un- 
matched in the aviation publication field and is 
particularly suited to provide the most complete 
and technically accurate coverage of the rapidly 
expanding missile industry. 


MissiLE ENGINEERING is limited to companies and indi- 


viduals directly concerned with the missile program at 


; 


50 cents a copy, $2 per year. Send in your request to: 


VIATION 
WEEK 


A McGRAW-HILL PUBLICATION 
330 WEST 42ND STREET, NEW YORK 36, N.Y. 





















new integrated instrument panel presen 
tation (July 23, 30) are now available at 


Looking for a BETTER WAY? ee 


series of two articles on the USAF’s 
Metal-0O-Rings 
of 
advanced design 


50¢ per copy. 

‘How to Prepare Papers the Easy 
Way,” an article by Avionics Editor 
Philip J. Klass on the effective communi- 
cation of technical ideas (AW, July 2, 
1956), is available at 10¢ per copy with 
a 10% discount on quantities of 10 or 





more. 
Requests should be addressed to Avia 

tion Week, McGraw-Hill Publishing 

Co., 330 W. 42nd Street, N.Y. 36, N.Y. 


now give you positive static 
sealing with low flange load. For 
aircraft, atomic energy and in- 
dustrial high temperature ser- 


vice on fuel, hydraulic, vapor, : — 
gas or compressed air lines and Consider these additional advantages over tended to strengthen link between 
connections. Won't deteriorate conventional seals: most complete line, 

thinner walls, special shapes, lighter 




















product research and manufacturing 













with high temperatures and weight. e American Broadcasting-Paramount 
pressures, radioactive, elec- For better products of the future, every de Theatres, Inc. and The Western Union 
; ; ; i. . . : A. ’ P Telegraph Co. purchased a 25 iy 
OMe, acid or corrosive condi sign engineer will want this important cata- renee ~ Wind fonne} sated f — 
tions, most chemicals, oils and jog at his fingertips . . . YOURS for the Inc., Newton, Mass. ‘The latter makes 
greases. asking . mechanical and strain gage balance s\ 





tems, automatic earn ind data han 
dling svstems, wind tunnel designs 






ind high-speed models. 














e Automatic Electric Co., Chicago, 
will increase floor space of its new 
C | 
595 Broadway, North Haven, Conn. j suburban Chicago facility, now under 
construction, by 200,000 sq. ft., bring 
i ing total to 1.5 million sq. ft 


- CONTROL TOWERS | fin oe waters 


gyros, accelerators and pots, will market 
FO R FV FE RY N F E D its full product line directly instead of 
through previous outside distributor 


| 
FIXED @ PORTABLE e EMERGENCY 


PRODUCTS COMPANY 



















Plant is located at 2805 Cannon St 





e Airtron, Inc., Linden, N. J., micro- 

wave component manufacturer, has 

formed new Canadian manufacturing 

ind sales operation to be called Au 

Light weight, durable, tron Canada Ltd. W. J. Muller will 

F head production at Renfrew, Ontario 

maintenance free construc- manufacturing plant | D. Smith 
will head sales office in Toronto 












tion of aluminum and fiber- 








New Avionic Bulle “tins 










* Decimal digitizers, for nalos ligital or 
: ligital-to-analog mnversion 1 thr four 
Controls and equipment aon dont aie Genie titan ate Gameieel i 
our-page Bulletin CR-181. Coleman Engi 
custom assembled to meet neering Co.. Inc., 6040 West Jefferson Bivd., 
~ . Los Angeles 16, Calif 

aed specific requirement * Portable tape recorder and playback, 
. . alled DataTape is described in 26-page 
from the Wickes line of brochure, identified as Bulletin 1561B. Con 
solidated Electrodynamics Corp 200 No 

standard control and com- Sierra Madre, Pasadena, Calif 









* Microwave silicon diodes, their speeifica- 





munication components. tions and design application. Catalog 56S 

New Wickes MS-14-B Tower catia heaeiantn o0 tue Bi. 
Overall Dimensions 6’ x 6’ - 7’ high Boston, Mass 

. . * Shaft-position encoder, photo-electric type 

Slanted windows reduce reflection for analog-to-digital conversion, including 

models with non-linear read-out Bulletin 












Consult us for your control tower requirements, 4605 (4 pp.). Electronics Corp. of America 
° Dept. 500, 77 Broadway, Cambridge 42, 

Th | ke EA ENGINEERING AND CONSTRUCTION COMPANY Mass 
ESTABLISHED 1920 * Data processing system, for dynamic ana- 
log-to-digital data conversion Bulletin 





CAMDEN 4, NEW JERSEY 





127M STREET AND PERRY AVENUE 
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lidated 
Mad 


Sierra 


* Airborne a.c. to d.c. converter, emp 


» ra ft 
I air i 


n Way 


*“Amplitude and Phase Curves for Ground 
wave Propagation in the 200 Cps te 500 Ke 
Band,” by Jame iit and H. Herbert 
! tiona sure f Standards 

! pp.) ” ¢ 
Ore fror iovernment Printing 


Office. Wa DC 


shington 
* Resistor engineering guide, civing applica 
n data on complete ne of International 
Company's 
Philadelphia 


* Microwave components, 
liod rr \’ 


mule r 


)-page 


ay oscill 
bulletir 
East Duarte 
machine 
bulletin 
abora 


Chicag 


* Proximity transducer systems for 
ntro in 


are descri d 


four-page 
Products I 


wd Ave., 


Certificates of 
Necessity 





Office of Defense Mobilization has 
warded a $4.5 million certificate of 
necessity for rapid tax amortization to 
Vitanium Metals Corp. of America for 
titamium melting facilities. Of the to 
tal 90 illowed at the ac 
celerated rat« 

Other certificates for 
period July 26 through August 8 


1S 


imount, 


the 


iwa4>©c ed 


mili- 
60 


Wash 
with 


Seattle 


Boeing Airplane Co., 
y aircraft, $1,442,000 certified 
wed 
Air Products, Ine 
liculid oxygen generat 
i32 certified with 65° 
Glen L. Martin Co., 
y aircraft, $2 
" wed 
United 
Aircraft 


ines 


mobile 
$297 


Emmaus, Pa 
ing equipment 
allowed 

Ralt 


ertified 


mili 
65 


Md 
with 


imore 


> ORS 


Corp., Pratt & Whitney 
East Hartford, Conn., jet 
military aircraft, $302,000 
allowed 
Aireraft Corp., 
raft parts $479 990 


Aircraft 
Division 
eng cer 

ad with 65 
Akron Ohio 


(ioodyear 
‘ . certified 


n ur aire 
t 65 illowed 
Ex-Cell-O Corp., 

raft $373 
owed 
Beech 
military 


military 
with 65 


Detroit, Mich 


parts 106 certified 
Wichita Kans 


ertified with 65 


Corp., 
$69.98 


Aircraft 
aircraft 
allowed 

United Tool and 
Conn., military aircraft 
tified with 70% allowed 

Designers Industry, Inc., 
Ohio, research and development, 
certified with 40% allowed 

Narmeo Manufacturing Co., San Diego, 
Calif., military aircraft parts, $179,683 cer- 
tified with 45% allowed, 

Reaction Motors, Inc., Morris Co., N. J., 
research and development, $558,000 certifie« 
with 70% allowed. 

Lockheed Aircraft 


West Hartford 
$91,348 


Die Co., 
parts cer- 
Cleveland 
$273,102 


for 


Corp., Georgia Divi- 
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Northrop Aircraft, Ine., 


mii ary 


wed 


Douglas Aircraft Co., Ine s 
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OGDEN AIR MATERIEI AREA, Hill Air 


Base, Utah 
Massillon-Cleveland-Akron Sign Com 


\ l é ry LL borce 


pany, 6% I 


us Tool & Die Co 


th 50 : j 
Northrop Aircraft Tne 
nd t 
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September 11, 1956 


This announcement is 


1,145,011 Shares 


North American Aviation, Inc. 
Capital Stock 


$1 Par Value 


Rights, evidenced by subscription warrants, to subacribe for these 
shares have been issued by the Company to the holders of ita Capital 
Stock, which rights will expire at 3:30 P.M., Eastern Daylight Saving 
Time on September 24, 1956, as more fully set forth in the Prospectus. 


Subscription Price $38 a Share 


The several Underwriters may offer shares of Capital Stock at prices 

not leas than the Subscription Price set forth above (leas, in the case of 

sales to dealers, the concession allowed to dealers) and not more than 

either the last sale or current offering price on the New York Stock 

Exchange, whichever is greater, plus an amount equal to the applicable 
New York Stock Exchange Commission. 


Copies of the Pr 
undersigned a 
with the 


pectus may be obtained from only such 
ly offer these Shares in complian 
laws of the respective States 


may iega 


ecurite 


MORGAN STANLEY & CO, 


THE FIRST BOSTON CORPORATION KUHN, LOEB & CO, 


BLYTH & CO., INC. EASTMAN DILLON, UNION SECURITIES & CO. 


HARRIMAN RIPLEY & CO. 
Incorporated 


LEHMAN BROTHERS 


GLORE, FORGAN & CO. GOLDMAN, SACHS & CO. 


KIDDER, PEABODY & CO. 


MERRILL LYNCH, PRERCE, FENNER & BEANE SMITH, BARNEY & CO, 


STONE & WEBSTER SECURITIES CORPORATION WHITE, WELD & CO, 


DEAN WITTER & CO. DREXEL & CO. HORNBLOWER & WEEKS 


PAINE, WEBBER, JACKSON & CURTIS WERTHEIM & CO. 






















TEEL 


Every Kind 
Quick Delivery 


Aircraft Quality Alloys 








and Stainless Steels 


also bars, structurals, 


plates, sheets, tubing. 


RYERSON 


Joseph T. Ryerson & Son, Inc. Plants: 
New York, Boston, Wallingford, Conn., 
Philadelphia, Charlotte, Detroit, Cincin- 
nati, Cleveland, Pittsburgh, Buffalo, Mil- 
waukee, Chicago, St. Louis, Seattle, 
Spokane, Los Angeles, San Francisco 





















HOT WIRE 
ANEMO METER 


probes and accessory 
electronic equipment 
cps to 100,000 cps, 
noise level below 
microvolt) available from 
stock. Complete system 
$1450. Write for Bulletins 
M4A415 


le 


FLOW se af mle 


draulic Dir {7 FE. Delaware Ave., Buffa 
11 N Y $606-A1560 piston assy 15 ea 
$606-D625211 damper 122 ea (PR-00- 
62785) $57 4 

Scott Aviation Corp., 207 Erie St Lar 
aster, N. ¥ training aid xvygen regulato 


hig altitude, 160 ea, (IF B 42-600-56-292) 
$79478 
Western Fishing Line Co., 4680 San Fe 
t | id, Glendale 4, Calif rd, ny 


reless for tow cables IF B 42 


SHELBY AIK FORCE DEPOT, Wilkins Air 
Force Station, Shelby, Ohio 


Skyline Clothing Corp., 173 Rombout Ave 
Beacon, N. ¥ RFP 602-56-3048), jacket 
flying man's, nylon tw type MA-1 i949 
ea $386709 less reent reduction ‘ 
award of all items $1933, t $3847 

Hammond Organ Co., 4200 West Diversey 
Ave Chicago » TL, (IF B 33-602-56-138) 
regan, electri > ea, $5649¢ 

Killington Mfg. Co., Ine., 9 Mer 
Row tutland Vt (IFB 33-602-56 ) 
glove set, flying, leather gauntlet style, IAW 
spec MIL-G-7496A 839 pr, $65991 

Mechanical Devices Co., % East Oakland 
Ave Bloomington, Ill. (IFB 33-602-56-109) 


arts, app!; type Bl and B2 acft maint pla 
form, 11278 ea, $2 l 


Aeroaffiliates, In« ) x 4 > H 
Field, Fort Worth Tex hoists-tube et 
IAW spec USAF exhibit SWV 55-613 dtd 
5 Jul 55, 276 ea, $1 18 technical it 
IAW MCMTT exhibit 1 1-10, $ 
$113070 (PR 547716) 

Anchor Coupling Co., Inc., 342 N. Fourth 
St Libertyy é Il hose Ss) hi-pre 
IAW USAF dwe 44127648 and» §=648B5¢ 
(IFB 33-602-56-17 60100 ea, $220676 

Turnbull Enterprises Inc 14 La 
grove St Baltimore 2, Md kit-airpla 
mooring spe MIL K-6102 itd Apr 
(IFB 33-602-56 )), 1181 ea, $64329 

Smith-Nelson Ce orp., 36 East Mason Street 
Santa Barbara, Calif., jack, hand hyd. axle 

tor ip, type F IAW spec MIL-J-824 
{USAF) dtd 26 Mar ind amend dt 
16 Sep 4, 281 ea, maintenance dat 

$146967, (RFI 602-5 

Northrop Aircraft Ine Hawt 

Calif miscellaneous spare parts for N7 





nt N704 ing acft 


and 8200-903312 tow r rplane t \ A 
steering (PR WL-547917, 547918, 547919) 
266 ea, $3569 
United States Kubber Co No Mark 
Street, Passa N. J ywse aircraft (IFB 
602-56-166). 150000 ft 0” ea, $26136 


‘Secnbell re Inc., 1414 Lo 

St Baltime Md q iirplane n 
t ‘ ANS 5 MIL-K-6102 dt 
Apr 50 (IF B-33-602-56-85) 575 ea 


$3244 


Welsh Mfg. Co., 9 Mager 1 Street, Prov 
dence 9, R. I gla sur neutral le 
metal frames type G pr. per pkg) IAW 
spe MIL-G-f 1B dtd Ne RFP 


602 4 60) 


Seymour Wallas & Co 


St. La s4,M tcase tton duck 

ter folding typ« and with slide fastener 
losure type B-4I Al Veg K67 

(IFB 33-602-56-140), 2400 ea $37 036. 
General Dynamics Corp 

Fort Wort Tex ‘ ser ‘ p 

SE2247 harness ass ar SE2329 bin, 3560 


ea, $67916 


DAYTON AIR FORCE DEPOT, Gentile Air 


Force Station, Dayton 10, Ohio 


Electronic Brazing Co., 140 Glenridge 


Mon 





i e@@ hi ‘ pu t j est 
equip i/w MDMT'T xhibit 1-16 IFB 
Radio Condenser Co Davis & ‘apewood 
Sts., Camder N J ipacitor-variable air 





s° t6R8 
Cook Eleetric Co., 700 South rt Ave 


h igo 14, Il epair, test equip 











ment for electr i ind electronic equip- 


ment, 1 ten ir quantities, $34804 


Barber-Colman Co Rockford Ill re 
thermal ractor’s nr AYLF 4179 
1000 ea, $5230 

Amperex Electronics Corp., 230 Duff 
Ave., Hicksville, L. L., N. Y., electron tubes 
type JAN 894 a/w MIL-E-1/152 dtd 2 


istor 





















To the 
ENGINEER 
of high 
ability 











Through the 


efforts of engineers 





The Garrett Corporation 


has become a leader in many 





outstanding aircraft component 






and system fields. 







Among them are: 


air-conditioning 





pressurization 






heat transfer 


pneumatic valves and 








controls 


electronic computers 





and controls 








turbomachinery 






The Garrett Corporation is also 
applying this engineering skill to the 









vitally important missile system 
fields, and has made important 
advances in prime engine 


development and in design of 





turbochargers and other 





industrial products 








Our engineers work on the very 











frontiers of present day scientific 








knowledge. We need your creative 














talents and offer you the opportunity 


to progress by making full use of 





your scientific ability. Positions 





are now open for aerodynamicists 












. mechanical engineers 





. mathematicians .. . specialists in 





engineering mechanics... electrical 
















engineers .. . electronics engineers. 








For further information regarding 
opportunities in the Los Angeles 
Phoenix and New York areas, 













write today, including a resumé 









of your education and experience. 


Address Mr. G. D. Bradley 













9851 So. Sepulveda Blvd. 
Los Angeles 45, Calif 
DIVISIONS 
AiResearch Manufacturing, 
Los Angeles 
AiResearch Manufacturing, 
hoenix 
AiResearch Industrial 
Rex — Aero Engineering 
Airsupply — Air Cruisers 
AiResearch Aviation 
Service 
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Mobile gas turbine power cart 


takes only 30 seconds to start giant B-52 jet engines 


The AiResearch MA-1A mobile gas 
turbine compressor, the first unit of 
its kind qualified by the Air Force to 
start the intercontinental B-52 bomb- 
ers of the Strategic Air Command, 
is now in volume production at the 
AiResearch Manufacturing Division 
of Arizona. 

Entirely self-contained, it furnishes 


a completely automatic source of com- 


pressed air power at the point of use. 
{ll components, parts and accessories 


THE 


are included in the fully-enclosed 
weather-proofed trailer. 

The mobile unit weighs only 1150 
pounds and may be controlled either 
from the instrument panel or from a 
remote control panel. It will start and 
maintain continuous operation at 
ambient temperatures ranging from 

65°F to 130°F, together with the 
other extremes of environmental 
conditions encountered at airports 
throughout the world. 


The two-stage gas turbine compres 
sor may be removed easily from its 
trailer for use in other vehicles or as 
a stationary unit. It has an output 
capacity of 120 pounds per minute 
flow at 50 psia...enough power to 
meet all ground service needs for a 
modern airplane. 

Write to our Sales Planning De- 
partment for further information on 
this product. 

Qualified engineers are nee de d 
now. Write for information. 


CORPORATION 


AiResearch Manufacturing Divisions 


Los Angeles 45, California « Phoenix. Arizona 


Designers and manufacturers of aircraft systems and ¢ OM PONENLIS : REFRIGERATION SYSTEMS + PNEUMATIC VALVES AND CONTROLS - TEMPERATURE CONTR 
CABIN AIR COMPRESSORS + TURBINE morTors * Gas TURBINE ENGINES CABIN =PRESSURE CONTROLS + HEAT TRANSFER EQUIPMENT + ELECTRO MECHANICAL ftOuwwent . ELECTRON COMPUTERS AND CONTROLS 





40 Tu 
a 
YOU LOOK ar jr 


You can look easier 
with the 


Steinen Inspection Mirror 


Designed specifically to SEE into 
all hard-to-get-at ploces such as 
engine and tail sections, fusilage 
or wing frames. ideal also for 
maintenance of all plant and 
factory equipment. 


OUTSTANDING FEATURES: 


te ADJUSTABLE TELESCOPING 
HANDLE extends and locks to 
any length from 14-33 inches. 

% FURNISHED WITH 4%” ROUND 
DOUBLE-FACED MIRROR OR 2” 
x 44” RECTANGULAR MIRROR 
... quickly and easily inter- 
changeable. 

% DOUBLE ACTION SWIVEL 
can be used at any angle. 

% WEIGHS ONLY 9 OUNCES 
folds compactly against handle. 

Order enough for your whole inspec- 

tion end maint ch iment 











Only $3.95 
31.40 for 
replacement mutt or 

WM. STEINEN MFG. CO. 


St., Nework 5,N. J 
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Now!... the NEW 
ROBINSON 


WIRE 


TWISTER 


with DIAGONAL 
GRIP - HEAD 


SIDEVIEW 


Faster, more efficient than 
ever! The new, slendernose 
DIAGONAL GRIP-HEAD is 
designed especially for those 
narrow- hard-to-reach places. 
Split-second whirling action 
safety-wires 3 engines in time 
required for one by any other 
method . Saves as much as 
$140 per engine assembled. 


3-TOOLS-IN-1 pliers- 
cutters -twisters. Side-cutting, 
oil-tempered head. Permanent 
bronze bearing. No adijust- 
ments. Jaws lock on wire, 
cart slip off. Perfect, uniform 
twist every time. 


12” screty wiring, 13 0. $21.00 
9” ~Missemblies: 12 on, $20.00 


Unconditional Money-Back Guar- 
antee. Send for complete details 


RALPH C. ROBINSON CO. 
Box 494W No. Sacramento 15, Calif. 





Canadiar, Distributor,Gensales, Ltd., Malton,Ont, | 
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Jackson Electrical Instrument Co., 
‘atterson Blvd.. Dayton 2, Ohio 
qu 
ete a4 j 
Cook Electric Co., 
i I 


Bendix Aviation Corp., 
e, Md 


Adler Electronics, Ine., 
, Pr xX 


\ ea IFB 3 
Bendix Aviation 
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Microwave Associates, Ine., 
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Sprague Electric Co \I 
da M tor 
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Sensitive Research Instrument Corp., 
Main St New R helle N y itr 


Instrument 


Jackson 
t (oh 


Electrical 
3. Patterson Blvd ) 

Signa 
ud = it eal i 


Pan-Electronics Corp... Box 


Hughes Aireraft Co M 
11 Sta ] | Ar 


li 
e) ea 
Cook Eleetrie Co., 


Alley Lnadustries, 5 


AVRO 
AIRCRAFT 


offers 
opportunities for 
these people— 
with or without 
aeronautical 
experience: 


Mathematicians « Computer 
Programmers « Aerodynamicists « 
Metallurgical Technicians e Stress 
Engineers « Systems Engineers « 
Mechanical Engineers « Flight Test 
Engineers « Controls Engineers 

e Aero Thermodynamicists « 
Vibration & Flutter Engineers « Civil 
Engineers for: Structural Analysis, 
tests, Design «e Computing Specialists 
e Draftsmen & Technicians 


Avro Aircraft’s broad and diversified 
range of advanced aeronautical 
design projects gives engineering 
people unexcelled opportunities to 
utilize individual ingenuity, 
initiative, imagination and 


creative qualitic Ss. 


All aspects of Engineering at Avro 
employ the most up-to-date scientific 
techniques and modern facilities. 
These are under the guidance 

of some of the world’s finest 
engineering talent. As members of 
a progressive design team, more 
concentrated job responsibility 
means more recognition for 
individual ideas and 


accomplishments. 


You who are interested in 


responsible work now, on design 


concepts which represent the most 


advanced state of your art, should 


Write today to: 
EMPLOYMENT MANAGER, 
AVRO AIRCRAFT LIMITED, 
BOX 4004, TERMINAL ‘A’, 

TORONTO, CANADA 
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INFRARED SYSTEMS FOR DEFENSE 


Infrared systems will provide from now on a new basis for 

eles omelimaclulelelMelMilleliMeliiiitte (tee licelecteMel>iveliiele Mural tle 
long range, precise resolution and target discrimination, less 
scintillation phenomena, and freedom from electronic jamming. 


In this field, Electronics Corporation of America is a pioneer, 
having held for more than a decade a position of leadership in 
the development and production of infrared radiation 
responsive systems, which see without revealing their presence. 





ELECTRONICS CORPORATION 
INFRARED SYSTEMS 

Missile Guidance 

Fire Control 

Celestial Navigation 

Early Warning 

Thermal Reconnaissance 
Explosion Extinguishing 

Fire Detection 
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Cali cage 


IERC 
electron tube shields 


IMPROVE 
MISSILE 
RiLilABALal Lt x... 


help them get 


where they’re going! 


MILITARY “B” TYPE HEAT-DISSIPATING 
ELECTRON TUBE SHIELDS* END TUBE FAILURES 
CAUSED BY HEAT AND VIBRATION! 


IERC offers the only shields commercially available 
that will meet or exceed MIL-S-9372 for temperature 
resistance, vibration control, compatibility with all 

tube diameter tolerances and have approval as Heat-d 


, elds for prov jing owest bulb operating tern perature 


oipa 


nuogh nroner decion and funct 
frOURN Prope and FUNC 


Improve your equipment reliability — specify IERC ‘B” type 
hields to end premature tu ailures Caused by 

heat and vibration effect 

There is an IERC tube shield to fit yo 

equipment needs. Write and ask for 

IERC technical bulletin 1204-356 

on heat-dissipating shields and to 


receive new bulletins regularly 


s 8-9 


International “2 


electronic research corporation 


145 West Magnolia Boulevard, Burbank, California 


* Patents Pending —Cross-licensed with North American Aviation, inc 
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rotates a synchrotel linearly 
with indicated airspeed or 


log differential pressure 


Kollsman Pressure Sensors are all 


manufactured to the exacting standards 
Type B-23471 


required for high-precision operation in our 


own computers and flight-control units. 


As compared to previous types: ; OTHER SYNCHROTEL TRANSMITTERS 
NOW IN PRODUCTION ... 


of proven accuracy and reliability 


> VY the static volume — approximately 250 cc ... low, easy maintenance character- 
istics. Various types available for 


2 ‘ , , : remote electrical transmission of: 

3 the size — shown in outline drawing t ae MS : 

true airspeed, indicated airspeed, 

absolute pressure, differential pres- 

> 24 the weight — approximately 14 ounces sure, log differential pressure, alti- 


tude, Mach number, and pressure 
plus... accuracy within 1% of value in most ranges ratio. Single- or two-speed Synchro- 
tel outputs can be furnished on 


certain units. 
Write for detailed technical literature. Consult us 
on your missile or aircraft control problems. AVAILABLE SOON! 

New Log Absolute Pressure or Alti- 
tude Transmitters with same high- 
accuracy, low-weight, small-size char- 


ko Ilsm d n INSTRUMENT acteristics as new transmitter fea- 
CORPORATION tured above. 

A 

—--+}—— 


KOLLSMAN PRODUCES: Flight instruments « Precision Computers and This new unit will have static volume 


Components ¢ Engine Instruments « Optical Systems and Components « of only 0.45 cubic inch! 
Navigation Instruments « Precision Flight Controls * Motors and Synchros 
¢ Precision Test Instruments for Aviation and Industrial Laboratories 
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In air-foil sections, strength, accuracy 
and smoothness are of primary im- 
portance. These characteristics, plus a 
minimum of machining, are offered by 
this Antioch Process missile fin cast- 
ing. The alloy: A-356. Tolerances of 

010” in thickness and .020” T.1.R. 
on flatness are held in production. Sur- 
face finish, as cast, is better than 
125RMS. Test bars machined from 
heavy hub section have minimum ulti- 
mate strength of 36,000 psi and elon- 
gation of 11%. 

Morris Bean & Company specializes 
in casting parts for wave guide, fluid 
flow, and aircraft application to de- 
manding standards and in volume 
production. 

If your designs call for high per- 
formance aluminum parts, get ac- 
quainted with Morris Bean castings. 
Send us a part print for recommenda- 
tions. Technical literature on request. 

Morris Bean & Company 

Yellow Springs 4, Ohio 


a cast rocket fin? 
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Special Report from Algeria, Part I: 





I'wo squadrons of Helicopter Group 57 are composed of eight $-55s (type H-19D3) each. 


Algerian Terrain Challenges Helicopters 


By Robert Farrell 

Boufarik, Algeria—This main French 
uir force helicopter base is located 30 
mi. southwest of Algiers. Though at 
Boufarik is within 20 mi. of 
rugged mountain regions where bitter 
fighting against rebel bands occurred 
In almost skirmish, helicopters 
from Boufarik played a big role. 

Set up 15 months ago, Boufarik to 
day has a personnel strength of 550 in 
cluding 100 pilots and 200 mechanics 
Commanded by Col. Devillers, the 
base, though carrving out an active 
flight operation, is obviously still in the 
built. Hangers, bar 
maintenance facilities are 
Helicopters 


is they 


sCad level. 


every 


process of being 


racks ind 
noisily under construction 
kick up miniature dust 


land on the dirt field 


storms 


Nlixed Helicopter ( 
Boufarik is composed of four squadrons 

The first squadron uses 15 Bell 
47G2s, built under license by the 
Agusta firm of Milan, Italy, equipped 
with servo-controls. The 
third squadrons are composed of eigl 
S-55s each (type H-19D3 Che fourth 
squadron is equipped with ten new 
Sikorsky S-58s, or H-34As, one of them 
recently cracked up 

The initial report from the crash 
scene indicated pilot error. The ship was 
carrying 12 paratroopers in a combat 
went down. The 
ynd S-58 crash 


force at 


sTOUp 5 at 


and 
tht 


second 


operation when it 
iccident marked the se< 
since June, when the an 
Boufarik first began operating the 
heavy helicopter. The first 
training flight, was also 
pilot CTTor! 


iccident, a 


b] imed o1 


REFUELING COMPLETED at advance base, crew awaits call from ground forces. 
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The an unit 
Boufarik disposal 
Ground Command in western Algeria 
The Army helicopter group generalh 
1andles eastern Algeria.) Air force off- 


sav their prime mission 1 to 


force helicoptet 


entirely at the 


} 


ers here 
Carry troops into 
ireas, often at 
then to withdraw casualties 
Wounded, incidentally, are 
flown to base hospitals within an hour 


mountainous ymbat 
Very 6.000 feet, and 
usually 


of being hit 
In addition to troop 
wounded 


carrving and 
which 
up 75 ind 10%, respectivel rf 
Boufarik’s helicopter missions, the ait 
to upph\ 


evacuation of make 


force craft also are used 
remote outposts and to fetch downed 


fixed-wing pilots. 


Big Area 


Understandably, all these missions 
couldn’t be carried out from the 
base at Boufarik. ‘Take an 
of the U.S. east of the 
River and you have approximately the 
irea of Algeria. Divide this area in 
half from the Mediterrancan to the 
Sahara desert and you have the region 
that must be served by Boufarik’s forty- 
odd helicopters So to better accom 
plish the task, the bulk of the group's 
ships are assigned—usually in groups of 
three—to ground units throughout 
western Algeria up to the Moroccan 
border. A helicopter task force stavs 
in the field on the average of three 
days, sometimes more if a big operation 


home 
irea the size 


Mississippi 


is being run off 

Since its beginning in 
the Boufarik helicopter 
chalked up the following official record 


1955 


June 
group has 
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@ Hours flown, 10,702 
e Troops transported, 35,681 
e Wounded evacuated, |,57] 
e Freight carried, 283 metric tons 


Recent Record 


he figures carry up to the earh 
part of August. Since many of Boufat 
ik’s helicopter , notably the big 8-55 
have been operating only since last Mav 
or June, it’s better to look at a recent 
monthly record. Thu in Julv, with 
ome forty-odd helicopters available, in 
cluding ten $-58s, the group's official 
record is as follow 
@ Hours flown, | .644 
e ‘Troops transported, 5,242 
e Wounded evacuated, +17 
e lreight carried, +4 metric tons 
Incidental] f th 1.644 hr flown 
July, 1.233 hi present actual opera 
nst the enemy 
f the July opera 
1 of the S-55 and 
month an §-55 
in 93 hour 
rast in §S-5S8 
in only S¢ 
ofh CTS Sa 
irving from 
iltitudes up to 


ting comparison 


out onh 

rgenc' I] ut so ir fore 

think « in day missions ar¢ 

They claim th 

s are ww so sold on heli 

that often the craft are used 

s where traditional foot slogging 
would be just as good, and a lot 
cheaper. ““The ground forces just don’t 
iate how much it costs to run 
machines,”” complained one ait 


fficer 


Expensive 


According to figures worked out at 
Boufarik, it costs about S85 an hour 
to operate a Bell; $285 an hour for a 
S-55: and $400 an hour for a S-58 

So far no helicopter operating out of 

has been knocked down bi 

enemy fire, though manv have been 

hit repeatedly by small arms weapons 

One S-55 at Boufarik, for example, ha 
3? bull holes 

rule pilots wear flak vests, and 

iir force is planning to insert light 

mor plates under the pilot’s seat and 

k rest. Seven out of ten hits enter 
he aircraft through the bottom hull 
Thi me reason why Boufarik S-58 
pilots are glad the main fuel tank, 

ited under the cabin, is self-sealing 

French ITM helicopter 

ir force pilots at Boufarik 

ving aircraft before helicop 

Most of them have had 500-700 
m cither Ouragans, Mvysteres or 
Back in France, however, many 

the air force helicopter trainees 
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AN AIR FORCE BELL, built under license by Agusta of Milan, Italy, landing at Boufarik 


FOUR S-55s, on a mission from Boufarik, flying over rugged Bone area 
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A BELL HELICOPTER transports a litter case trom battle area for treatment 


“al 


ot 


Algeria. 


























Is your present safety 
program BIG ENOUGH 


for tomorrow’s airliners? 


Compare your equipment cee your passenger volume cee 


your cost 


and risks of doing business today with 15 years ago. And tomorrow, 


the stakes will be even higher. 


COMPARE YOUR INCREASE IN CAPITAL INVESTMENT AND RISK 


YESTERDAY'S DC-3 


TOMORROW'S JET LINER 
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Cost: Cost: approx. $5,000,000 


approx. $125,000 
PASSENGERS ¥f 


reeveree 
riveeeey 
rire 





PASSENGERS 
ARERR R ALARA LAL 
RERRER RAR AAAAL 
BERRA A AR ARAL AL 
AERRAR RADA AAD 
PERRRR AAR AAA AL 


TELL 

TL 
iiviiete 
vivitene 
TALL 


viene 


Skydrol protects your capital investment and lessens your liability risks, 





ee ee ee A feet per min. (Danger of 
od structural failure from gust loods 


be eeveccccece 100 feet per min 
Ee 1000 feet per min 
\ hs he 


Descent from 20,000 feet tokes 10 minutes... 15 minutes... 20 minutes 











The chart above proves what many pilots 
already know: To descend and land from 
high altitude takes so much time that fires 
in flight can be critically dangerous! You 


can lessen the possibility of these fires 
simply by replacing flammable hydraulic 
fluid with fire-resistant Skydrol .. . the 
world’s only fire-resistant hydraulic fluid 
approved by the C.A.A. 4' million flying 
hours’ experience have proved Skydrol a 
better lubricant than mineral oil . . . ex- 
tremely stable . . . can be re-used again 
and again and won’t corrode metal. Con- 
version to Skydrol costs less than you 
think! For more information, write . . 

Organic Chemicals Division, Monsanto 
Cuemicat Co., Dept. SKD-3, St. Louis 


1, Missouri. 


34 MAJOR AIRLINES NOW USING SKYDROL 


American National 
Braniff Northeast 
Continental Panagra 
Flying Tiger Western 
Pan American Aigle Azur 


Canadian Pacific Cathay Pacific 


North American Alitalia 
Aircoach Swissair 
Trans-Caribbean United 


Delta LAI 

Slick ANA 

JAL Aramco 

PAL U.S.A.F 

CMA B.O.AC 

KLM Northwest 
LAN Airwork, Ltd. 
TAI Lasca 

UAT 


Skydrol: Reg. U. S. Pat. Of, 


MONSANTO CHEMICAL COMPANY « ST. LOUIS, MISSOURI 
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Where Creative Chemistry Works Wonders For You 


























have never flown before The Air 
Force trains its helicopter pilots from 
four to five months, giving them 100 
hr. flying time. The S-58 pilots actually 
were trained at Boufarik, since the 
ships were sent there directly from th 
us. 

Before flying the S-58s, the pilots 
put in 300 hr. on the S-55s 

Boufarik pilots deny reports that 
the S-58 needs a bigger and more solid 
landing area than the S-55. They claim 
they land 58s wherever a 55 goes in 
In fact, pilots here says the 58 is easier 
to land than the 55. Additional power 
of the 58 holds a loaded ship in hover 
better than can be 
As onc pilot put it 
iround all 


ing position 
chieved by the 55 

With a 58 vou can poke 
vou want before sitting down.” 

Pilots at Boufarnk are averaging 5 
hr. flving time a month. When they 
go off on a mission, which usually 
three days, they carry their own 


weapons, ammunition, bedrolls and ra 


} 


1 
lasts 


tions 

Most of them speak enthusiasticall 
ibout helicopters, particularly the S-58, 
ind few appear anxious to get back to 


cts 


Maintenance and Supply 

The tvpe of operation being carried 
out by the Boufarik helicopter group 
naturally involves special problems of 
maintenance and supply. For example, 
1 ship has to be utilized so that it isn’t 


oper iting in some remote region when 
its 150-hr inspection falls duc Also 
the French have had to set up dozens 


of fuel dumps throughout Algeria 
Boufarik tech officers sav 50-hr. and 
100-hr inspections are ften pulled 
in the field while the aircraft is on 
mission This is not vet the case with 
the S-58 For the 150-hr. inspection 
the ship has to be br uught back to the 
base. For the 600-hr. inspection 
overhaul, the ship usualh 
mainte 


home 
or major 
flown to the main Air For 
nance installation at Maison Blanch« 
near Algiers, though some of this work 
is being done at Boufarik 

In general, technical personn« 
maintaining their 


} } } 


i thev’ve been 
Sikorsky aircraft according to the com 
pany-supplied manual. Except for en 
gine work, no major innovation § has 
had to be made duc to climate o1 opel 
iting conditions. The Agusta Bells ar 
ipparently no trouble at ill to main 
tain 

At times, when a mission is being 
carried out in the Sahara region, special 
ittention has to be paid to roter heads 
so as to prevent sand and dust accu 
mulation. But the rotor heads, the 
French sav, are still serviceable at the 
$50-hr. red-line mark. No blade ero- 
sion is visible nor do the French com- 


plain of any 
A study of the Boufarik maintenance 
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raft availability 

high as 7 This is, however, 

truc for the Bells and 55s than for 

The latter's 

o 60 since the ship is new 

hanics and doesn’t get turned 
fast as the others 


wailability is 


Performance Data 


Ol weTage hi < 
basis for <¢ of ship, 
what the 
hart hows 
© Bell squadron, 15 ships, 450 hi 
e I'wo S-55 squadrons, 16 ships, 
hit 
eS-58 squadron, 10 ships, 400 hr 
Ihe monthly average for the S-58 
roup is expected to increase as_ the 
hip becomes more familiar to pilots 
ind ground crews \ctually, the +400 
ir. listed above for the S-58 squadron 
the group's first full month of 
ration 


Ihe one maintenance item not fol 


Boufarik performance 


1,100 


the book is engine time. For 

this problem concerns on] 
it Boufarik, tvpe H-19D3., 
powered } S00-hp 


nginc¢ 


fault 
ith 
ind 
with 
The 
l int f 
gine, have discovered 
nothing they in 

ibout 


Engine Overloading 


\ typical example of engine over- 
loading took place recently not too far 
from B ufarik. Kight French legion 
naires re cut off from their main 

id by night 

found themselves pinned down 

mountain ridge. An 8-55 discov- 

cred them with the aid of its search 
ight 

The pilot landed « 

1 mall slope ti 


into a steep raving The « 


olumn by a rebel band 


lose to the ridge 
} 


at dropped off 
ight troop 
( linbed iboard but the load 
double what it should have been for 
the altitude—ruled out a conventional 
takeoff. Shoving full throttle, the pilot 
jumped off” the slope into the ravine, 
where he was able to pick up sufh 
cient flying speed 

Naturally, the French admit, in oper 
itions like that one the engine takes 
beating and can’t be expected to live 
1 normal life. But as the +5 pilot said 
“When I have eight to pick up, I can’t 
stop counting at five and tell the rest 
to walk.” 

As for the 525-hp. Wright in the 
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Valve Talk 


FOR WM. R. WHITTAKER CO., LTD. 
BY MARVIN MILES 


If you’re looking for unequaled high-altitude performance 
in a fuel pump, better check Whittaker’s Ratio-Flo unit. 


A light-weight, small-envelope p 
and extreme simplicity. 


displacement efficiency, 


Not only can it be used with any type engine 


convenient source of aircraft 


np, it offers high positive 


—adapted to any 
power—it can serve in any of 


several applications: As a proportional control device; as an 
engine feed pump or as a combined engine feed and propor- 
tioning unit: as a fuel transfer control or as an in-flight refuel- 


ing pump. 


The Ratio-Flo pump had its genesis in the flow divider devel- 
oped several years ago by Whittaker’s Del Phillips for the 
Douglas C-124C to deliver oil in equal amounts to each of two 


oil coolers. This was followed 


by a flow joiner unit and later 


by a small DC motor driven scavenging pump to pull out fuel 


trapped in the wing tanks of 
Sabre. 


From these developments, Phillips 
research engineers—primarily Dale 
Hartley —evolved the Ratio-Flo pump, 
recognizing the coming need for a unit 
that would offer reliability and effi 
ciency at high altitude, not only for 
aircraft, but for missiles as well 

For those of you who are inter 
ested in a more technical description, 
here’s the way a Whittaker engineer 
explains the hydraulically driven ver 
sion of the pump: 

‘The assembly consists of a positive 
displacement pump connected directly 
to a positive fixed-displacement hy 
draulic motor. Pumping action is 
obtained by the rotary action of a 
sinusoidal-like waveform within a cyl 
indrical cavity 

“Inlet and outlet ports are de- 
fined by the action of an oscillating 
shuttle which seals the high and low 
pressure areas. A continuous flow is 
obtained in direct ratio to the speed 
of rotation and the discharge pres- 
sure is always a direct ratio of the 
input torque.” 

Thus, constant fuel pressure is 
maintained within very close limits 
over wide-ranged flow conditions 

As for unmatched displacement effi 
ciency, with the dual waveform rotor 
the pump can displace up to 135 per 
cent of the pumping cavity with each 
revolution. This didn’t sound right to 
me, either, so I checked it 

“That's correct,” one of the engi 
neers told me. “Say the cavity holds 
a quart. Then one rotor revolution 
might pump a quart and a pint. This 
phenomenon is due to the fact that 
the dual waveform rotor sweeps the 
cavity twice per revolution.” 

The unit can be adapted to either 
direct or alternating current, with min 
imum electric power input obtained by 
fixing the pump speed in accordance 
with the output flow and pressure re 
quirements. Such operation, with al- 


North American’s F-100 Super 





most any power source, requires only 
the matching of pump, motor and 
control characteristics 

The Ratio-Flo unit is only about 
one-half the size of equivalent pumps, 
due to high volumeiric displacement 
efficiency, and can be provided to 
handle flows ranging from five gallons 
per minute to 200 gpm or better 

Whittaker researchers have 
learned—for the benefit of the in- 
dustry—that a fixed-volume hydrau- 
lic motor assures the lightest, most 
efficient method of obtaining var- 
iable speed control, for an optimum 
pressure-flow match is assured since 
a constant hydraulic input pressure 
gives a constant fuel pump dis- 
charge pressure and hydraulic flow 
varies directly as fuel flow. 

Ihe amazing pump has other ad 
vantages, too. Its flows are non-pulsat 
ing. Because of its ability to pump air 
it will re prime itself. It has a high 
vapor/liquid capacity. Hydraulically 
driven versions do not require relief 
valves. It operates equally well in 
either direction with the flip of a hy 
draulic selector valve. It will pump 
fluids with static pressures very close 
to the boiling point if velocities are 
reduced to a minimum. 

You may be curious, as was I, as to 
just how fuel proportioning is achieved 

“Merely by coupling hydraulic mo 
tors,” the engineers explain, “two or 
more units can be installed to combine 
outputs in fixed ratio by connecting 
several motors in series. Since all the 
motors will turn at the same speed, all 
pumps will deliver the same flow rate 
Then, too, several units of different 
capacities can be joined this way to 
obtain a wide range of flow ratios.” 

All I can give you here is a quick 
sketch of the Ratio-Flo develop- 
ment, with the suggestion that if it’s 
an efficient, light-weight, high-alti- 
tude pump you're needing — check 
Whittaker for technical details, 





















S-58, the French say they haven't 
logged enough engine time to know 
how the powerplant will stand up. But 
since the 58s aren’t being pampered at 
Boufarik, it’s not likely the engine 
Bs will last a conventional life span. 

The 260-hp. Lycoming on the 
Agusta Bell is lasting as long as the 
manufacturer said it would. This is 
mainly because the Bells, though used 
continually, are rarely overloaded. 

lor the moment, Boufarik represents 
the only Air Force helicopter base in 
Algeria. But Air Force officials talk of 
in expansion program that reportedly 
is under way; it is supposed to be 
completed early next vear. At that 
time, the Air Force expects to have in 
Algeria 60 S-58s, 30 Bells and between 
20-25 §-55s 

lo prepare for this expansion the 
Air Force reportedly plans to set up 
two more helicopter bases in Algeria 
Boufarik will continue to serve central 
| Algeria, a new base at Oran will han 

dle western Algeria, and a third base, 

as yet unlocated, will be created in 
eastern Algeria 
This expansion, of course, implies a 
break with the present svstem under 
which the Air Forc« yperates in west 
em Algeria while the Army flies its 
helicopters in eastern Algeria. Natut 
ally, the Army is opposed to the mor 
In fact, the French Army doesn’t like 
the idea of the Air Force transporting 
ground troops. 













































Another new product by CHERRY RIVET research and develop- 
ment to meet the design requirements imposed by extremely 
Hi-Speed Aircraft and Missiles. 














Wide Grip Range « Positive Hole Fill 
High Clinch + Uniformly High Pin Retention 
Positive Inspection 













For additional data on the new Cherry ‘600’ Hi-Strength, Hi- 
Temperature Rivet, write to Townsend Company, Cherry Rivet 
Division, P.O. Box 2157-N, Santa Ana, California. 






New Troop Seat 


Cc H E R RY R IV ET D iVi S I 0 N This new, lightweight, foldaway troop seat 
to comply with military specification MIL- 


S-5804A. The seat can be stowed against 


Townsend Company the cabin wall when not in use, or it can be 


rolled into a compact package for storage. 


_ | Force, according to the manufacturer. 


in Canada: Parmenter & Bulloch Manufacturing Company, Ltd., Gananoque, Ontario 














Night Suit 


Illuminated suit devised for use by 


night landings on 


above) as it looks to pilot approaching car 
rier at night. Lt. Cdr. Stuart Soward (be 


carriers. Lighted suit 


low), inventor of the suit, models it. 


AVIATION WEEK, 


September 24, 1956 


British 


Navy “batsmen” guiding aircraft making 


UTILITY 
UNLIMITED...; 


Now in service with the U. S. Marine 

Corps, the Kaman HOK-1 is shown here 

as a cargo carrier. An all ‘round utility 

helicopter, it is equipped with a hydraulic 

hoist for rescue missions. Carrying litters 

internally, it doubles as an aerial ambu- 

lance. Kaman is proud of the versatile 

role the HOK-1 is playing in our continu- 


N RP 
iE GRAN ASE COMA ing program of National Defense. 


BLOOMFIELD, CONN. 


\ ACCURATE—HIGH SPEED 


TELEMETERING 
SWITCHES 222°" 


This new ASCOP model provides high 
quality switching of low level signals 
under extremes of shock ond vibration. 
Withstands 50 G acceleration. The one 
pole wiper samples 60 contacts at 10 
RPS and operates at low noise levels. 
ASCOP has the solution to any switch 
problem...over 200 available models for 
a wide variety of applications. A staff 
experienced in telemetering, instrumentation, 
data handling, etc. Rely on the leader... 


APPLIED SCIENCE CORP. OF PRINCETON 


P. O. Box 44, Princeton, N. J. + Plainsboro 3-4141 
1641 S. LaCienega Bivd., Los Angeles, Calif. 
Crestview 1-8870 


WE PROVIDE ATHE LEVER» YOU MOVE THE WORLD 





to weight engineers 


who seek preliminary 


An important expansion in Lockheed’s Weight 
Department has created a number of positions on ail levels 
for Weight Design and Weight Engineers. The majority 

of the openings are in preliminary design phases of weight 
and include: weight balance prediction, preliminary 
design weight and balance estimation, weight reduction 


and weight control activities. 
These are the significant aspects of the openings: 


Under Lockheed’s Weight philosophy, Weight 
Engineers assume far more influence and 
responsibility during preliminary design stages 
than is customary at other companies. 


Because of Lockheed diversification, Weight 
Engineers work on virtually all types of aircraft 
in commercial and military fields. 


Promotional opportunities are extremely 
favorable because of the growing expansion in 
the Weight Department—and because of 

new functions now being assumed. 


4 Salaries have just been increased 6%. 





A.C. Robinson (left) weight group engi 


reh and development, discusses nev 


lems involving effect of aerody: 


tht with L. T. Maynard (center) 
nistrator, and Weight Engineer W 


design assignments 


Engineers who are convinced that Weight 
Engineering is one of the most important phases 
of aeronautical endeavor are invited to write 

E. W. Des Lauriers, Lockheed Dept. WE-3-8-2. 
Brief resumé form below 

is for your convenience in contacting Lockheed. 


OT anit 
1 ie ckheed hile 


E. W. Des Lauriers, Dept. WE- 3-4-9 

Lockheed Aircraft Corporation 

Burbank, California 

Dear Sir: Please send me your brochure detailing 
life and work at Lockheed 








If you are an engineer, please state your field of engineering 





Home street address 





City and State Home phone 











Snark Details 
Viewed by Public 
At Aircraft Show 


Pylon-mounted underwing auxiliary fuel 
tanks are featured om a scale model (top 


photo) of the Northrop Snark guided missile 
displayed at the National Aircraft Show, 
Oklahoma City. 

Closeup (right) details intake of the 
XSM_-62 Snark shown at the air pageant, also 


the rear portion of the two four-wheel dol- 


lies. The missile is zero launched. Early 
Snarks had the Allison J71; later versions 
have a P& W 457 

hin airfoil with “sawtooth” leading edge 
is detailed below, left. View of the 74-ft.- 
long Snark (right) shows compartment, 
above jet exhaust, housing a parabrake used 
in Snark recovery. Snarks have underbelly 


and wingtip skids for landing. 
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When Aviation Buyers Go to Market... 


Be Sure Your Product or Service Is There 


9o¢ Aviation Week Anna 





OME a 


Published December 1956 


Aviation’s Only Source 
for Complete Buying Information 
Offers Advertisers Exclusive Advanteges 


@ SECTIONALIZED FORMAT FOR EFFICIENT USE BY BUYERS 
Aircraft, Missiles, Supporting Groups, Nuclear Power Systems, Airlines Airports and 
Avionics sections are set up to provide a quick and ready locator for all products, com- 
panies and their advertisements. 


@ BUYERS ARE DIRECTED TO ADVERTISEMENTS 


Manufacturers’ product listings are keyed to their advertisements through “see adver- 
tisement page” references. 


@ ADVERTISER’S PRODUCT-LISTING BOLD FACE 
Companies advertising in the Buyers’ Guide are listed in Bold Face in the appropriate 


section. 


@ READER SERVICE CARDS ARE KEYED TO ADVERTISEMENTS 


It’s an easy matter for buyers to request additional information about your product or 
service. Many thousands of reader inquiries have resulted from the 1956 Buyers’ Guide, 
coming almost exclusively from engineering-management men, research scientists and top 
military men... the men who do Aviation’s buying today. 


@ YEAR-ROUND SELLING POWER ASSURED 
Week after week, since the 1956 Buyers’ Guide was published last December, reader in- 
quiries have been streaming in and are still coming ten months later, even as the 1957 
Buyers’ Guide prepares to go to press. 


@ AVIATION’S LARGEST ENGINEERING-MANAGEMENT AUDIENCE 


The Annual Buyers’ Guide is a special service issue which last year provided the industry 
with 592 pages of the iatest detailecd procurement information. Included were 37,500 cross- 
referenced company and product listings and 22] pages of advertisements describing 
manufacturers’ products and services to aviation buyers across the United States and in 88 
different countries. Aviation’s largest audience of engineering-management men, research 
scientists and top military men —the men who do Aviation’s buying today — will receive 
copies of the Buyers’ Guide through AVIATION WEEK’s circulation* (industry's largest) 
and through additional circulation gained through extra-copy orders from industry, the 
military and foreign countries. 


@ SPECIAL DISCOUNTS ON MULTIPAGE AND CATALOG-TYPE SPACE 


Your AVIATION WEEK representative will gladly help you plan your advertising to 
make most economical and resultful use of the Buyers’ Guipe. Contact Him or Write 


AVIATION WEEK BUYERS’ GUIDE, 330 W. 42nd St., New York 36, N. Y. 


*Average net paid ABC circulation December-June 1956 57,900 
Paid circulation of current issue 62,905 


Recent readership research by Advertising Research Foundation shows 
1.4 readers for every subscriber copy of AVIATION WEEK's readership 
determined by personal interview using strict recognition test. Current 
print order copies 66,779, 


apbuvers Guide ©» AYAtion 












Hm-m-m-m, 
J ) Jim$ out there now, and 
N Howard and Wally 
and Ross and Bob, and 
__ Miller and Hank and 


A) Chiff and Willa and ee 
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ha, day 


.+« Youll be living in 
Southern California 


If you’re happy right where you are—if you like your job, 
your boss, your neighbor’s children, the weather — then 
this message may be a little premature. 

But if you sometimes suspect things could be better, 
then we’d like to tell you about the Southern California 
Cooperative Wind Tunnel, and about living in Pasadena. 

We don’t expect anybody to pull up stakes and move 
out here tomorrow. But if you’re looking for more of the 
good things in life, both job-wise and otherwise, we think 
the CWT and Pasadena have a great deal to offer. No 
resume to send—just mail the coupon below for the 
CWT story. 
















Operated by the California Institute 
of Technology. Owned by Convair, 


Douglas, Lockheed, McDonnell and 

' North American. 
CWT is concerned with testing, 
analysing and solving aerodynamic 
problems involved in the develop- 


ment of high-speed aircraft and 
guided missiles. 











Southern California Cooperative Wind Tunnel 
950 South Raymond, Pasadena, California 








GENTLEMEN: Please send me literature about the Wind Tunnel. 
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Army Contracts 
Following is a list of unclassified con- 
tracts for $25,000 and over, as released 
bv Army Contracting Offices: 
REDSTONE ARSENAL, Huntsville, Ala 


Hayes Aircraft Corp., P. ©. Box 2287 
Birmingham, Ala specialized services for 
manufacture of special tooling & fixtures 
(PR nr. CS-13078-56), job, est. $200000 


CORPS OF ENGINEERS, U. 8 ARMY, 
Office of the District Engineer, St. Paul Dis- 
trict, 1217 U. S. Post Office and Custom 
House, St. Paul 1, Minn 
Gunnar L. Johnson and Son Co., 848 West 
79th St Minneapolis, Minn onstruct 
of operations building addition at Air Force 
Stations Chandler Wadena ind Finland 
Minn. (IFB ENG-21-018-56-16), job, Sched- 
es I, IT and III, $166358 





SAN FRANCISCO ORDNANCE DISTRICT, 
1514 Clay St., P. O. Box 1829, Oakland 1%, 


Calif. 

Stanford Research Institate, Menlo Park 
Calif., study of certain aspects of radiating 
antenna systems, contract DA-04-200-ORD 


suppl 10 $41680 


CORPS OF ENGINEERS, t Ss ARMY, 
Office of the District Engineer, Albuquerque 
District, P. O. Box 1538, Albuquerque, N. 


Mex. 

Cc. H. Leavell & Co., 1900 Wyoming St 
El Paso, Tex., construction of engineering 
building, White Sands Proving Ground, Las 
Cruces, N. Mex., contract no. DA-29-005 
ENG-1732 (IFB ENG-29-005-56-92) job 


$394201 


CORPS OF ENGINEERS, Ut. 8. ARMY, 
Office of the District Engineer, Walla Wala 
District, Bide. 602, City-County Airport, 
Wala Walla, Wash. 

Morrison-Knudsen Co., Inc., 319 Broad- 


way Boise Idaho constructing 1ircraft 
marking aprons and related work, Gowen 
Field near Boise, Ada County, Idaho (IFB 


ENG-45-164-56-35), job, $508738 
J H Wise & Son, Ine. 900 E. Park 
Boulevard, Boise, Idaho, constructing four 


operations buildings and related work at 
Gowen Field near Boise Ada County, 
Idaho (IFB ENG-45-164-56-36), job, $87821 


CORPS OF ENGINEERS, U. 8. ARMY, 
Office of the District Engineer, Nashville 
District, 306 Federal Office Bidg., Nashville, 


Tenn 
James W. Harris, Clarksville, Tenr on- 
struction of additional facilities for ord 
nance storage area at Clarksvile Bas¢ 
Tent (Chapel) (IFB ENG-40-058-56-34) 
2100465 


Navy Contracts 

Following is a list of unclassified con 
tracts of $25.000 and over as released 
by Navv Contracting Offices 


NAVY DEPARTMENT, Bureau of Ord- 


nance, Washington 25, D. C. 


Emerson Radio & Phonograph Corp., Jer 
s (‘ity N J engines f er s oO 
proximity tided missil« NOrd 
1G897. $101,870 

Eastman Kodak Company, Rochester, 
N. ¥ esearch and develo ent in nne 
tion with guided missile fuse, NOrd 16985 


S307.850 


NAVY DEPARTMENT, Bureau of Aero- 


nautics, Washington 25, D. ¢ 

Van Zelm Associates, Inc., 780 Pulaski 
Highway, Baltimore 6, Md \T catapults 
ind spare parts NOas 56-105-f (MA-4- 
136-56). 15. $558.786 

Minneapolis-Honey well Kegulator Co., 
1600 Ridgeway Rd., Minneapolis 13, Minn 
ets of special tools and test equipment for 
CN-51A/APS-31 gyroscope unit of radar 


set AN/APS-31 NOas 56-497-f (MA-43- 
5156-56), 6, $27,655 
Stanford Research Institute, Menlo Park 


Cal conduct a study to determine the 
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) 
Somers Enger Corp., 
Ma 


AR 


Goodyear Aircraft Corp 


DEPARTMENT OF rik NAVY, Office of 
Naval Research Washington 25, Db. ¢ 
Clevite Kesearch Center, Cleveland 8, 


i4 


Federal Telecommunication I 
: . 


Hiyecon Eastern Ine 
S466 


AVIATION SUPPLY OFFICHI 700 Rob- 
bins Ave., Philadelphia Il, Pa 
Utica Div Bendix Aviation Corp 


8 
Vickers Ine., 
iH I Thompson Fiber Glass 
t : s A 
( 
8 ) 


G. Felenthal & Sens, Ine 


Benjamin Franklin Paint & Varnish Co 
Dene Gemad | i 
xter saint I} ‘ 


Industrial Hard Chrome Plating Co 
‘ Emery e ® . 


Houdaille Industries Ine 
\ ‘ ] x 
Kohm & Haas Co., 
" p ' 
Il 8 6), var 
lucts§ Div., 


South Bend, 1 


Bendix Pro« 


I 
Aleo Valve Co 


s ) ) ] 
John 4d. Foster Mfg. Co 
466 8S Ha r | j S 


7585 
MeDonnell Aireraft Corp 
1is 3, M p t for F2H 
< ) r is, $ 684 
General Dynamics Corp 
I Hig! iy, S 
R4Y-1 A 
a , £4600 
Polarad Electronics Corp., 
Long | . ‘wi. WN. ¥ ‘ 
MIPR t-56-6004-SC-SM 
$288967 
New York Kubber Corp., 
ew } . f aft 
(IFI 8 6) 





ARDC Edition 


A limited number of Aviation Week's 
special Air Research and Development 
Command Edition are now available at 
$3 per copy. Forward requests to Avia- 
tion Week, 330 West 42nd Street, New 
York 36, New York. 
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E ngine Al ing 


for Tomorrow 


.at Convair-Pomona the country’s 
first exclusive guided missile plant. 
Here in the heart of America’s tremen- 


dously fast growing Electronics indus- 
( 


try, we at Convair are engineering 
for tomorrow today! The engineer- 
ing miracles now being developed 
for America’s defense in the design 
and manufacture of guided mis- 
siles is the groundwork for the 
fantastic future’in store for 
America tomorrow through 
electronic engineering. Join 

the Convair team now, work 

in America’s finest engineer- 

ing facility. Completely 
modern ...Completely air 
conditioned. 


ELECTRONICS 
AERODYNAMICS 
DYNAMICS 
THERMODYNAMICS 
OPERATIONS RESEARCH 
HYDRAULICS 
MECHANICAL DESIGN 
LABORATORY TEST 
ENGINEERING 


Generous travel allowance t« 
Engineers who are accepted 
Write now enclosing a 
complete resume to 


Employment Department 3-F 


CONVAIR © 


A DIVISION OF 
GENERAL DYNAMICS 
CORPORATION 


POMONA 


CALIFORNIA 





at Hughes 


WEAPONS ASSIGNMENT 


NEW HORIZONS IN DATA PROCESSING 


Hughes digital data processing systems are 
being used in the solution of one of our 
nation’s most vital problems—defense 
against air attacks. In this age of atomic 
weapons and high-speed, high-altitude 
bombers, defense Systems had to be de- 
veloped which would supply anti-aircraft 
weapons W ith data on the position, speed, 
and direction of enemy planes. Hughes 
data processing systems surpass the most 
stringent requirements of modern inti- 
aircraft defense. Data may be received 
from many sources simultaneously; com- 


1 
; 


plex computing functions are carried 
out automatically; and data distribution 
is nearly instantaneous. 


In the Hughes anti-aircraft defense sys- 
tems, target information is received from 
radar stations. The system then accom- 
plishes detection, identification, and track- 
ing of enemy targets; storage and 
evaluation of the target data; and distribu- 
tion of target and weapons assignment 
data to the anti-aircraft batteries. The 
batteries are thereby effectively coordi- 
nated in repelling the enemy attack. By 
linking together a number of such systems 
for the exchange of tactical information, 
a tight defense perimeter can be formed 
against aerial attack from any direction. 

Che contributions of the Ground Sys- 
tems Laboratory have helped to make 
Hughes the West’s leading center for ad- 
Hughes offers its 


' 
ient salari 


vanced electronics. 
Engineers and Scientists ex¢ 
constant challenge, and the luxury of 
Southern California living. For further 
information concerning the great oppor- 
tunities at Hughes write us at the addr 
below. 


HUGHES AIRCRAFT COMPAN 


. tf 
Scientific Staff Relations 


—__ LOGISTICS 


TARGET SELECTION 


Research and Deve lopment Laboratories 


HUGHES 


ae 
| 


Some of the openings include: 


DEVELOPMENTAL DIGITAL 
CIRCUIT DESIGN ENGINEERS 


with experience in one or 
more of the following fields: 
pulse circuits, computctr 


techniat $s, Magnetic core 


devices, timing and synchro- 
nizing circuits, scalers, stor- 
s, analog to digital 
tal to analog con- 


| 


and counting tubes 


ENGINEERS AND PHYSICISTS 


for logical design of digit il 


comput r systems. 


ELECTRICAL OR 
MECHANICAL ENGINEERS 


experienced in the equip- 


ment design of digital com- 
T he s¢ 


’ 1 
shoul 1 be C ipable 


puters. engineers 
of work- 
}; 


ing with SC he matic Gdlagrams 


to design C om plete equip- 
ment packages. Knowledge 
circuit 


techniques is desirable. 


of etched design 


COMPONENT ENGINEER 

to select, evaluate or develop 
specialized components such 
as transformers, delay lines, 


capacitors, etc. 


DATA SYSTEMS ENGINEER 


to work on digital data proc- 
essing in the area of storage 
memor;rics and computer~ 


type processing circults. 
P ‘ 


MICROWAVE ENGINEER 


for work on large high-gain 
antennas and transmission 


lines. 





WHO'S WHERE 


Continued from 





immediate 24 hour service 
Dr R K Roney ( ! Vy formes t. - c 
Systems Analysis Laboratory, Uughes Air for transients . . . lowest price — fastest service 
ft Co., Culver Citv, Calif.; Dr. Leonard : . 
Gross, head Missile Systems Analysis Depart highest skilled workmen 
ment, and Dr. Fred P. Adler, hhead-lnter cp 


) f. wi van con Ue WE FINANCE MAJOR OVERHAULS 
scermard Oldfield, head-! ratic 
Department, Hughes’ Guided | and save you money, too! 


; 
} 


Fred ean tay t OMS sh Specialists on Douglas DC-6, DC-4, DC-3, 
Par N. J C-46, C-47, PBY and all executive aircraft. 
Rear Adm. A. B. Scoles (USN t.), « 


| 
hig i 


Completely equipped station and shops. 


r 
i 


Il. P. Sparkes, sa lage 
pe Say, Se electrical welding, custom interiors, 
J. P. Donald Garges, sa age ir 
Wright Corp., Wright Acronan radio installation and repair. 
Wood-Ridge, N. J | 


Phomas S. Teague 


Airframe, engines rebuilt, sheet metal, 


contract your maintenance at huge savings 
send for our estimate on your next job. 
CAA approved station N 14011 


Prime contractors on 


1 me I) | | ( 
Dallas V. Franke te dues airforce overhaul 
1 Dey 
n, Lear, h Santa MM . i i 
ne pn “eres t , mn R LONG BEACH AEROMOTIVE 


! i) 


Lines. ; Long Beach Municipal Airport, Long Beach, Californig/phone GArfield 4-8588 


Clyde L. Councilman, ief 

\ it In ct \ 

chard H. Graham i ientist for 
" rin | Dr. Prank C. Hovt 


“sr ENGINEERS, SCIENTISTS, DESIGNERS 


Seceete Sk Keohane Outstanding Opportunities Available 


\u 
Ri 


n “ you 


' q 4 
Capt. Frank M. Briggs pilot, Latin Missiles Servomechanisms 
. - Wraks Applied Mechanies Balloon Systems 
i 
Geophysics Industrial Automation 


Capt. Lewis 


; . fl Underwater Ordnance Upper Atmosphere Research 
nh ( ictive ny 
‘ 


( Lindsey 


, WW KFleetronic Countermeasures Fine Particle Technology 

y boornis 

hdwin B CISSINNECE . Digital & Analog Computers Surface Chemistry 

t \ 1) trial 1 Instruments and Controls Optics 

} 1 } Selid State Physics Mechanical Design 

Nissi] Range Division. Microwaves & Antennas Airborne Karly Warning 

> Infra Red Systems Kadar Systems 

bugene Perry 
\l 


Inertial Systems Information Theory 
Systems Analysis and Design 
\ il Electronic Equipment Design and Miniaturization 
Gerald B. Syvcen 
} {t Fed 
s | 
Capt. Samuel P. Saint 
t t \ 


Lir | sis 
enjoy 


Karl D. Swartzel 


\ 
) 
Douglas Hembre ugh 
, | S f 
lif 
Russell I \W iweneck £ p | 
| George | W vsutta. ma r-sal pr You ore invited to address PETER BURGESS, Director of Personne! 


ot ( tral Aurlines . a . 
so Cte Mechanical Division of General Mills, Inc., 


Berk 1Din Rock Instr 1620 Central Ave. N.E., Minneapolis 13, Minnesota 


] 
1d 
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EMPLOYMENT OPPORTUNITIES 


REPLIES (Box N 
o This pul 
\EW VORA P 2 ’> (36) 
CHICAGO 20 N. Michigan 
SAN FRANCISCO: 68 Poat } 
LOS ANGELES: 1125 W 


POSITIONS VACANT 


Miami, Fla.—Aerodynamicists, Stress Analyst 
and Draftsman for 3 desirable positions in 
expanding Aeronautical Engineering School 


Require s MS & years aircraft experience 
Salary to $10,000 for superior men under 3° 
Ye ar round employment {5 hour week 1 
weeks paid vacation. Send resume to Robert 
M. Williams, Director of Engineering, Embry 


Riddle School of Aviation 


Experienced Pilot-Salesman, qualified multi- 
| engine. Technical background required n 


« 7 eo 
e teresting and challenging position with East 
Coast instrument and accessory manufacturer 
Send resume to Box P-2927, Aviation Week 


Revenues Accessory Sales Engineer with 5 
ears of sales accomplishments with major 


3 * 
ri » sieivauns companies, military center und air- 
lines. Excellent salary for right man. Loca- 
tion in East. Resume and letter should reflect 
sales record. P-2933, Aviation Week 


instructor. Covemmness Engineering: Univer- 
sity of Southern alifornia Aviation Safet 
Program. Require BS in AE and acquaintance 
SYSTEMS with Rotary Wing Aircraft. Flying experience 
; preferred. Full time teaching position at base 
salary of $8500.00 30 day vacation and 
ANALYSIS academic holidays. Time available for studs 
or consultation service in industry Send 
Engineers are needed to particulars to Aviation Safety Division, USC, 
work on fundamental prob- Los Angeles 7, California 
lems of analytical dynam- 
i il nd w n ' 
ame, Saline. weleinn, SELLING OPPORTUNITY OFFERED 
and experience in ana- 
logue ond digital com- pestener Salesman for California by Eastern 
puters, breadboords, pro- mfg produce close-tolerance aircraft - 
totype of missile equip- c ials- to-pring’ and A-N_ six-digit 
ment, ond electronic and Studs, Screws, et« Commission SW 
mechanical simulators ore Aviation Week. 
essential in these positions 


POSITIONS WANTED 


Air Force contacts can be obtained for you 
»y experienced Dayton representative PW 


9 Aviation Week 


ELECTRONIC ye Sas ee 


GUIDA hours, 4 years executive DC-3, Twin-Beech 
NCE Mallard, desire captain ysitior tate detail 
first letter. PW-2860, avis ation Week 
Electronic Engineers with 
backgrounds in microwave, Scheduled Airlines Captain, Europe-based, 
redor and servo systems can be available shortly. Qualified DC-3, DC-4 
ore needed to design and and DC-6B American, age 36. Brochure 
develop guidance systems request. Box PW-296 Aviation Week 
for a major guided mis 
one prazecs : Pilot—ATR, DC-3 type voting seee+ hours 
Mechanical Engineers Wide experience all types oration 
ore needed to design ond ype flying position. Age 40 e* 
develop electronic packag able PW-2925, Aviation Week 
ing for complex missile 
evidence systome Pilot ATR DC3 5500 Hrs. Multi-Engine sea 
rating coutre first pilot ‘ norm 
preferably New York 
pilot position of meri 
Week 


MISSILE Aircraft Engineer (BS) . yrs Fiuld systems 
. : J analysis experience ele ronic echr 

experience creat > ant De 

SYSTEMS TEST } change to a more challenging opi 
: with. growth pote l Preferat 

The whole is the sum of its Valley or L P > 5 A ‘ 
parts. In our missile pro- 
grom the high-caliber 
testing of the ports has 
an effect on the over-ol! 
missile performance. We BN . , Aviation Week 
want engineers with a good 


aes ee a” ae EMPLOYMENT ADVERTISING 


tals who hove experience 











in this systems type of 


aie contract rates per inch 


1”—$27.60 104” —$26.46 


” ” 
Bendix Guided Missiles offer interesting job opportunities 13° — 27.40 208" — 26.00 
to Senior Engineers, Assistant Engineers, Junior Engineers 26”— 27.20 416”— 24.95 
and Technicians. 52”— 26.80 780” — 23.35 
A thirty-six page book, ‘Your Future in Guided Missiles’, 1560” —$21.55 
describing in detail the many phases of our guided missile 
operation and the job opportunities available to you, will be An odvertishig inch is measured %e" verti 
sent to you on request. Write for your copy today. BENDIx eally on one column, 3 columns to © pepe 
PRODUCTS DIVISION—miIssiLEes, 406D, Bendix Drive, South 
Bend, Indiana. 


Prime Contractor for TALOS MISSILE 


Send new advertisements to N. Y. office, 
330 W. 42nd St., N. Y. 36 
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EMPLOYMENT OPPORTUNITIES 


2 SRO RBORATION 
_ 5 ARIZONADIVISI ONS 


i ane 


Ee oD 


OPEN DOOR for open minds 


This is Litchfield Park, Arizona. Lo« ated 18 miles 
west of Phoenix, this ideal “vocationland” is a modern 
monument to the growth of Goodyear Aircraft. And 
a major factor in this continued growth and diver- 
sification is the freedom of creative thought and 


expression enjoyed by Goodyear Aircraft engineers. 


Here, engineers know that every idea has a chance. 
And in transforming their ideas into realities, 
Goodyear Aircraft engineers find the stimulation of 
creative challenge and the satisfaction of realistic 
accomplishment. 

If you are a creative engineer with faith in your ideas 
and confidence in your ability to make them work, 
here’s your opportunity to become a part of this great 


creative team. For, because of our continued growth, 


They’re doing big things at 


we must expand our engineering staffs at both 
Litchfield Park and Akron, Ohio. 

Assignments on a variety of highly significant projects 
are available to engineers in all specialties. The most 
modern equipment and facilities, including one of the 
largest computer laboratories in the world, permit 


application of the most advanced technology. 


And for 


those who wish to continue with academic studies, 


Salaries and benefits are, of course, liberal. 


company-paid tuition courses leading to advanced 


degrees have been established at nearby colleges. 


For further information on your career opportunities 
at Goodyear Aircraft, write: Mr.C.G. Jones, Personnel 
Department, Goodyear Aircraft Corporation, Akron 
15, Ohio. 





GOODZYEAR AIRCRAFT 


AERONAUTICS 








THE TEAM™ To TEA M™ with in 
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rhs GAMBLE? 


i oe sure... if the odds 
itle page o araday’s . 

beautifully illustrated set are in YOUR favor... 
of notes that filled 386 DECISION /INC—nationwid« pecialists in re 
manuscript pages. He sent cruitment of engineering personne have an 
the notes (which may active and enviable record in developing jolt 

a A opportunities for men who want bigger i 

still be seen in the Royal aries and a chance for greater personal 
Institution Library) to achievement 

Dovy with a letter asking DECISION /INC is retained by more top 
for a job as a laboratory ranking firms thruout the nation than 
assistant. (He got the job.) any other organization to find the right 


man for each job. This confidential serv 
ice costs you nothing. 
It takes TIME—MONEY—EFFORT 
prove your job situation. If you are an « 
gineer or scientist, particularly in the ELE 
TRONIC—AERO-NAUTICAL or GUIDED 
MISSILE field. DECISION /INC will do this 
quickly, effectively at no cost to you. 





n 


HOW? Our placement pecialist de- 
velops a plan ‘‘tailor-madé for 

< which includes a resume of yor 
experience and then a review 
selected companies leading to confi 


- 
ae a 
dential interviews at your conveni- 
ence and our client's expenses 


NOW is the time for DECISION! 


All you do Now is... send us your 
name, home address, job interest or 
title. We take it from there. 


Write or phone: 
OLIVER P. BARDES, 


THE WORLD! ete 


NATIONAL BANK BLDG. 
CINCINNATI 2, OHIO 
GArfield 1-1700 


Publishers of the authoritative Engineers’ Job Directory 





PROJECT ENGINEERS 
Ground Handling Equipment 
tunit tert Air 4 


Challenging oppor th mid 


A set of tickets given young Company that needs 
Michael Faraday, book binder’s Sapetianse ia the a 
apprentice, not only admitted 
him to a series of lectures by 
Davy but opened the door to a 
the Age of Electricity through his PET sn ss tateen ond Qeneiite 
discoveries of the principles of Unusual opportunity { arting et 
the dynamo and the electric cnet ene rot 
motor. ee 


ibt ' 


nvailab 
P-2970, A 
520 N. Michigan Av 








themselves with eminent scientists, physicists and don 10h wschanieal eaperianas. Sam 
engineers, Farnsworth’s doors are wide open. The enirable. Aircraft, based in New ¥ 


s ( 


genius that created electronic television continues to P3020, Aviation Week 


To men like Faraday who would like to associate CO-PILOT MECHANIC 


| ° ° ° Div., P.O. Box 12, N.Y. 36, N.Y. 
ead advances in radar; counter-measures; missile 


guidance; control, and test systems; industrial elec- 
tronics; special purpose tubes; infra-red systems; solid 
state physics; electronic research, and production... Don't forget the 


ENOUGH HERE TO CHALLENGE BOX NUMBER 
A HUNDRED FARADAYS When answering the classified advertise- 


Your resume (it needn't be 386 pages) ments in this magazine don't forget to put 


will receive prompt, confidential attention. the box number on your envelope. It's our 
only means of identifying the advertisement 








you are answering. 


Address Technical Employment Director 
FARNSWORTH ELECTRONICS COMPANY, FORT WAYNE, INDIANA 
A Division of International Telephone and Telegraph Corporation 
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Be certain you 
MAKE THE R/GHT cHoIcE! 
HAVE THE R/GH7 sos! 





EMPLOYMENT OPPORTUNITIES 











ASK YOURSELF THESE QUESTIONS 


CHALLENGING 
OPPORTUNITIES IN 


AVIONICS 


INERTIAL SYSTEMS 
COMPUTERS 
(Digital and Analog) 


MISSILE GUIDANCE 
JET ENGINE 
FUEL CONTROLS 
with 
AC ELECTRONICS 

DIVISION 


GENERAL 
MOTORS 


Corporation 


Flint 2, Mich 
and 


Milwaukee 2, Wis 
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—IT WILL PAY YOU. 


Whether ao Recent Graduate making his first choice or a veteran Engineer 
seeking that permanently RIGHT position, ask yourself the following questions 


MY TALENTS ARE BEST SUITED FOR? 
Engineers come all sizes, shapes and potentials. G.M.’s policy of 
decentralization creates individual opportunity for development 
and advancement. 


STARTING WAGE? POTENTIAL EARNINGS? 
At G.M. these two questions are best answered by another 
question—“How high is up?” Earnings both present and future 
are entirely dependent upon you. At AC you pcos the your 
earnings. 


PERMANENCY OF POSITION WITH AC? 
AC has been designated the official ELECTRONICS DIVISION 
for all General Motors Divisions. We are permanently dedicated 
to the research, development and manufacture of things 
Electronic ... making America so it’s safer and better. 


RESEARCH FACILITIES? 


At AC you enjoy working with the latest and the finest of 
equipment and with the top men in the field. 


LIVING CONDITIONS? 


Are the finest possible in Milwaukee, America’s most progressive 
town combining big town cultural and civic advantages with 
small town hospitality. “‘An ideal town for ideal family living.” 


WHAT CAN AC DO FOR ME? 
Write us in strictest confidence... you will hear from us by return mail. 


Send us the coupon below... YOUR FUTURE DEPENDS UPON IT 


AC The Electronics Division 


> 


General Motors Corporation, Milwaukee 2, Wis 


Send me full particulars about AC ENGINEERING OPPORTUNITIES 


[] So you can better ‘tailor make” your offer to me I have attached a resume of my 
education and/or work experience. 


() I will send it at a later date. 


Name_— 





Address 





City- Zone 














EMPLOYMENT OPPORTUNITIES 






















COMPUTING ENGINEERS 
APPLIED MATHEMATICIANS 


(All Levels) 


New Opportunities in Republic Aviation’s 
Expanding Computer Program 








A new, air-conditioned installation is under 
construction at Republic to house the equipment 
and personnel of its rapidly expanding Digital 


Computing Section. 





Enjoy the opportunities that go with a wide range of 
complex problems in the design and manufacture 
ef supersonic aircraft and guided missiles as we plan 


the progressive expansion of this installation in 3 phases. 












Positions are open at various levels, including supervisory. 


You can capitalize on these opportunities if you have 
at least 2 years experience programming for digital 
computers, along with a sound background in 
mathematics — opportunities to enjoy varying degrees 
of responsibility where your knowledge of digital 
computing equipment, mathematical procedures 

and numerical techniques can be utilized for 








maximum efficiency. 












Please send reaume in confidence to: 
Mr. D. G. Reid 
Engineering Personnel Manager 


SPE FPUsesstsaee AVIAIsay 
Farmingdale, L. |., New York 











OPPORTUNITY IN CENTRAL FLORIDA 


FOR ELECTRONICS AND ELECTRICAL ENGINEERS, 
PHYSICISTS AND MATHEMATICIANS 


region of Central Florida. We have a 
limited number of openings for qualified 
creative and imaginative personnel for 
work on challenging projects in the Elec- 
tronics Systems field. Salaries are paid 
commensurate with past experience and 
this is your once-in-a-lifetime opportunity. all engineers participate in Liberal Profit 

We are a small growing company. Sharing Plan. Moving allowances paid. 
owned and ged b gi s, with Submit complete resume giving details 
modern, newly-designed, well equipped of past experience and educational back- 
laboratory located in the beautiful lake ground. Write: 


SYSTEMS INCORPORATED 


Orlando, 1, Florida 












If you would like to bring your family to 
Central Florida to live in the sunshine all 
year around, away from the ice and snow 
of winter-—where you can swim, fish, wa- 
ter ski and boat... where it costs less to 
live and there are more opportunities—then 





2326 Diversified Way 













































VICKERS 


INCORPORATED 
OFFERS 


THE FOLLOWING 
OPPORTUNITIES 


AIRCRAFT SALES ENGINEER—SR. 
POWER PLANT SPECIALIST 
Engineering decree with knowledge 
of gas turbine engine—engineering 

or related accessories. 


AIRCRAFT SALES ENGINEER—SR. 
MISSILE SPECIALIST 
Engineering degree and experience 
with missiles or missile systems in 

the engineering or sales end. 


AIRCRAFT SALES COORDINATOR 
INSIDE COORDINATOR ENGINEER 


Engineering degree and experience 
with aircraft, aircraft engine, mis- 
sile or general sales. 


Phone R. E. Barlow 
Liberty 9-1122 


or address replies to 


VICKERS INCORPORATED 


Administrative and Engineering Center 
Box 302 Detroit 32, Michigan 

























AERODYNAMICISTS 
DYNAMICISTS 


Steady expansion of research and in- 
creasing production of military and com 
mercial helicopters, convertiplanes, and 
other VTOL type aircraft projects has re 
sulted in several staff openings for ex 
perienced aircraft engineers. Assignments 
include rotor analysis, flutter, stability 
and control, vibrations, development of 
performance methods, and programing 
of this work on digital and analog com 
wing experience applicable 








putors. Fixed 









Send resume to: 
Manager Engineering Personnel 


5 FE LL Aircraft 
Corporation 


Fort Worth, Texas 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS AND SCIENTISTS 


The Aircraft Nuclear Propulsion Department of General Electric invites 
you to join our professional staff currently engaged in advancing the state 
of the art, both in Cincinnati and Idaho Falls. Nuclear experience, 

though desirable, is not necessary. 


Conventional training and experience can help solve the many 

unconventional problems met in atom-powered flight. Equipment has expressly 
been built to test out the original contributions of our staff, and some 

of the foremost men in atomic development are available 

for constructive group-thinking. 


General Electric will promote your personal progress in all the ways for which 
it is famous throughout industry. Excellent starting salary. 


Join A Pioneer 


ln The Coming Field of 


Atomic-Powered Hight 


THE AIRCRAFT 
NUCLEAR PROPULSION DEPT. 
of GENERAL ELECTRIC 





Positions Open in Cincinnati, Ohio or idaho Falis, idaho 
(at all levels of experience) 


STRUCTURAL + REACTOR + REACTOR DESIGN - 

NUCLEAR + NUCLEAR POWER PLANT + ELECTRICAL + MECHANICAL « 
ELECTRONIC + CHEMICAL + CERAMIC « FACILITIES + 
AERODYNAMICS + PHYSICS + THERMODYNAMICS «+ PHYSICAL 
CHEMISTRY «+ METALLURGY + MATHEMATICS 


Address reply in confidence stating salary requirements 
to the location you prefer 


Mr. J. R. Rosselot e P.O. Box 132 e Cincinnati, Ohlo 
Mr. L. A. Munther e P.O. Box 535 e idaho Falis, idaho 


GENERAL €@ ELECTRIC 
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EMPLOYMENT OPPORTUNITIES 


AVIONICS 
OPPORTUNITIES 


In Sunny, Tropical 
San Diego, California 


SYSTEMS ENGINEERS 


SYSTEMS ANALYSTS 


(engineering and mathematics, 


CIRCUITRY DESIGN ENGINEERS 


SERVO DESIGN ENGINEERS 


COMPONENT PACKAGING ENGINEERS 


(mechanical and electrical) 


ETCHED CIRCUIT DRAFTSMEN 


ror NEW 


AIRBORNE 
NAVIGATIONAL 
SYSTEMS 


MISSILE 
GUIDANCE 
SYSTEMS 


HELICOPTER 
INSTRUMENTATION 


AIRCRAFT 
CONTROL 
SYSTEMS 


























TEST ENGINEERS 


DO YOU LIKE YOUR 
ENVIRONMENT? 


Investigate the Environment created at 
AC for its Advanced Development Pro 
grams on Missile Guidance and Air 
craft Fire Control Systems 


OuR 
ENVIRONMENTAL 
LABORATORY 


j 
is one of the most Versatile Laboratories in | 
the country and is in the process of a 





Major, Permanent Expansion Men hired 
will enjoy working with the finest of test 
equipment and facilities, together with 
top men of the field 


We ore currently engaged in the following 
Types of Test Activities 


VIBRATION TESTING 
COMPLEX WAVE ANALYSIS 
LOW TEMPERATURE - ALTITUDE 
HIGH TEMPERATURE 
RELIABILITY EVALUATION 
INSTRUMENTATION 





Write Mr. J. Heffinger 


MICROWAVE TECHNICIANS 


Supervisor of Salaried Personnel 





Work on these challenging projects at RYAN AC 


Live in beautiful San Diego—a year-round playground The Electronics Div. 














General Motors Corp 
Milwavkee 2, Wis 


WRITE TO JAMES KERNS, ENGINEERING DIVISION 


The) “RYVA AERONAUTICAL COMPANY 


2711 Horbor Drive, San Diego 12, California 
— ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee oe ee oe 


ENGINEER 


Does your present position contain any elements 
of these activities? 


* Hydraulic and Servo Systems Design 


B instrumentation Engineering 


@ Mechanical Development 
@ Stress and Vibration Analysis 








Shock and Vibration studies 


High and low Tempercture 
Investigation 


Component evaluation 


F 


x 12, N.Y. 36, N.Y 


Manager of 
Technical Personnel, 
Dept. 674 


HELICOPTER PILOTS & MECHANICS : 
JOB OPPORTUNITIES AVAILA = 
ys oon | ARMA 


Sikorsky $-55 as 


Sikorsky $-58 . 
Division American Bosch Arma Corp 


2 ROTOR-AIDS, INC Roosevelt Field, Garden City, Lb. I, N.Y 
ox 1850 Ventura, Californt oe a 





EXPANDING HELICOPTER PASSENGER 
PROGRAM HAS OPENINGS FOR: 


@ Passenger Reservations Personnel 
@ Supervising Accountant and Auditor Statistician 
Airline Experience Required. Address Reply To 
LOS ANGELES AIRWAYS, INC 
Box 45155, Airport Station 
Los Angeles 45, California PO 
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EMPLOYMENT OPPORTUNITIES 


Determination of the Vibratory 
Choracteristics of a 60 Delta 
Wing at zero airspeed 


Wind tunnel tests on a multi-engine 
model produced sudden, violent 
flutter. A half-mile per hour increase 
in gir-speed destroyed this model in 
1/10 second 


, ay 


Checking theoretical results 
against experimentally deter- 
mined flutter characteristics 


AEROELASTICITY 


AT CORNELL AERONAUTICAL 


LABORATORY 


IS ¢ 
flutter Of low spect 
flutter of Ss personic propellers oper 


of attack, and the dyna 
blades. This program 1s 


tion of more than ten years of creative 


| 
e field of acroelasticity. Ne 
cilities will permit cl 


researc effort in th 
I e extension of experi 
entation into the igh tempcrature, , 
sonic field 

The aeroclastic pi eral 
technical research 
tC. ALL e are ditterent 


. CORNELL AERONAUTICAL LABORATORY, 
proyects No. iti iumost every area of Buffalo 21. New York 
research related 


programs curren in progress 
I 


: W.V. DIEFENBACH 

now working on 160 Inc. 
hallenging probler 
rodern flight lectronics, materials, atmos 


Please send me“‘A De 
pheric physics, 


2ce 
pon systems, and ipplied 


mathematics are among the many sumulating 


reas of research available at C. A.L. for the pro- 


fessional man with ar 


Name 
an inquiring mind. 


Street 


CORNELL AERONAUTICAL. - = - 
ay LABORATORY, InC. City Zone State 
OF CORNELL UNIVERSITY 


Please send employment information. 
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EXECUTIVE OPPORTUNITIES 
IN THE CESSNA SALES DIVISION 


REGIONAL SALES MANAGERS 


¢ Executive management experience necessary in initiat- 
ing and administering sales programs. 

e Experience in supervising and directing a sales 
organization. 

e Aircraft Background desired. 


REGIONAL SERVICE MANAGERS 


® Travel out of and headquarter in Wichita. 
e Aircraft maintenance background desirable. 
¢ Must be competent pilot. 


PARTS MERCHANDISING MANAGER 


¢ Must develop and administer a spare parts merchan- 
dising program. 

¢ Must aid dealers in setting up and operating parts 
departments. 

¢ Must have automotive parts experience on zone mana- 


ger level. 
CESSNA 


If you meet these requirements and are interested in an unlimited oppor- 
tunity with the World's Leading Producer of Executive Aircraft, send your 
resume and recent photograph to the Professional Placement Supervisior, 
Dept. AW, Cessna Aircraft Company, 5800 East Pawnee Road, Wichita, 
Kansas. (No phone calls, please.) 

















TTT) 


i 


Nl 


= 


CONTROLS 
ANALYSIS 


Sa TMA 


10 


0A 


A whole new family of high-power—low weight t 
shaft, turboprops and turbojet engines a n progres 
a today at this G-E department following the recent 
High revealed T-5S with its many nique engineering ad 
vances 
Professional Control Systems as precedent-bre — is the new « 
developed pnt ire a wer « 
rewarding opportunities fo iineers with the ability 
to give this development r4 firn , analytical basis 


cines must le 


Potential in 


Assignments include such operations as: 


| 

| 

! 

! 

| 

| 

! determining and specifying engine contro! parameters 
l . providing performance specifications for systems 
| ond components . . . preparing data for analog com- 
puter studies providing consultation service to 
| Preliminary Design, Advanced Design and Project 
| Groups . . . selecting and training contro! analysis 
| personnel . . and many other relative functions 
| Advancement comes rapidly to engineers who demon 
strate their capacity in the important fleld of Control 
| Analysis, This G-E department is itself expanding 
| The operation is decentralized Management on-the 
spot makes the decisions itr tions are 
[quickly recog 
| 

| 

| 

! 

| 

! 


AT THE SMALL 
AIRCRAFT ENGINE 
DEPARTMENT OF 
GENERAL ELECTRIC 


nized and rewarde! 


GOOD STARTING SALARIES @ RELOCATION EX- 
PENSES PAID @ ATTRACTIVE LOCATION @ LIBERAL 
BENEFITS 


Write in complete confidence to 
Mr. T. S&S. Woerz (Section 1-B-2) 
SMALL AIRCRAFT ENGINE DEPARTMENT 


GENERAL &@ ELECTRIC 


1000 Western Avenue, West L: 


HMI 


in 


AANA A 


fl 


IM 


= 


vc 





_ SPECIAL SERVICES | 


| TO THE 


| AVIATION INDUSTRY 








OVERHAUL & 
MAINTENANCE 











Inc. of Inc. of Inc. of 
St. Lovis Florida Toledo 
Lombert Pompano Express 
Field Beach Airport Airport 


Conversion Overhaul 


Specialists in 


Lodestar DC 3 


Maintenance 


Beech 








CARTER AVIATION 
Byrd Airport, Richmond, Va 
C.A.A. Approved Repair Station No. 4260 
Class | & 3 Airframe No Limitations 
Power Plant Limited 
AERO-COMMANDER SPECIALIZED SERVICE 
By appointment only 


P. 0. Box 6097 Ph. Fairfield 4670 





PARTS & SUPPLIES ~ 














[AVEO == 
INC. PErching | 710 


Has Oc. et Soest. ity ote — 


Airtram Sosy TAR on 
A.R.C. Bendix Coltine Lear Sperry Wilcox 
P&W Continental Wright Goodrich Goodyear 








CONNECTORS 


STOCK DELIVERY — AUTHORIZED DISTRIBUTOR 
BENDIX CANNON IPC WINCHESTER 


2102 Market St., Phila. 3, Pa., LO 7-5285 


HAROLD H. POWELL CO. 








OXYGEN EQUIPMENT 
SALES & SERVICE 
REGULATORS — MASKS — VALVES 
PORTABLES & CYLINDERS 
FIXED INSTALLATIONS 

GOV'T. APPROVED REPAIR STATION 





RP AERO Phone: ORegon 8-1161 


EL SEGUNDO, CALIFORNIA 











PROFESSIONAL SERVICES 











KIRBY AND COPE ASSOCIATES 
. MAN FACTORS 
design and u at on J me 
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EMPLOYMENT OPPORTUNITIES 











@ Planned progress is the key to success for an individual as well 
as a business. 

@ Here at BURROUGHS we know where we are going . . . our 
course is charted and, like such advanced Intercontinental Ballistic Missiles 
as ATLAS and TITAN, we too are on the way up! 

More than 1,600 people and in excess of 200,000 square 
feet of working space in our four centers, located in 
the Paoli area, testify to our progress since 1954. 

@ If YOU are an Engineer or Physicist... ON THE WAY UP. 
why not make the ascent with us in the coention and development of the 
advanced new computer techniques which will be required to control the 
course, speed and altitude of such Intercontinental Ballistic Missiles as 
ATLAS and TITAN as they are propelled out into space beyond the earth's 
atmosphere? 

@ Sage...ICBM... are just a few of the many government 
projects under way at BURROUGHS RESEARCH CENTER where, and 
equally important, untold time and creative effort is also being spent by our 
scientists on new and better ways to improve the business machines which 
have given BURROUGHS the right to use the slogan: 


THE Foremost Name \N COMPUTATION 


To Meet Tomorrow’s Challenges Today 


Burroughs Invites Inquiries from Those Qualified As: 
@ ELECTRICAL ENGINEERS | © ELECTROMECHANICAL ENGINEERS 
© MECHANICAL ENGINEERS © © MECHANICAL DESIGN ENGINEERS 
© MATHEMATICIANS © PHYSICISTS 


. in the following fields — Control Computers, Pulse Circuitry, Digital Computers, 
Optical Devices, High Speed Mechanisms, Guided Missiles, Solid State Circuitry, Electronic 
Packaging, Electrographic Recording Devices, Printed Circuit Development. 


Write or Telephone M. E. JENKINS, Placement Manager 


Burroughs 


CORPORA 

RE TION 

cain a - CENTER 
I, Pa, Paoli 3500 


was 


he ee ie NN 
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Near Historic Valley Forge 
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CONTINENTAL 


OFFERS YOU A WIDE FIELD FOR SPECIALIZATION 


Steady expansion of both research and production facilities at 
Continental Aviation & Engineering Corporation creates an in- 
creasing demand for qualified engineering personnel. Liberal 
salary benefits and a wide range of project activities on all 
phases of reciprocating and turbine engine development are yours 
when you join the Continental staff... . If you hold a degree in 
engineering, physics or mathematics, contact CAE at the address 
below and investigate the opportunities that can be yours. 


ADDRESS: "Salaried Personnel” 
CONTINENTAL AVIATION & ENGINEERING CORPORATION 


1500 ALGONQUIN AVE., DETROIT 15, MICHIGAN 


SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION 














SEARCHLIGHT 
hy fog gle], | 


Classified Advertising 
BUSINES‘ PPORTUNITIES 


EQUIPMENT - USED or RESALE 


UNDISPLAYED RATE 


$2.10 a line, minimum 3 lines 
To figure advance payment count 5 over- 
age words as a line 


Bor Numbers Count ne n R 
t ree ed 


Dis ! 
conseculive inser 


DISPLAYED RATE 


$ 60 per 

















DC-S 
FOR SALE 


We are owners. 


LEEWARD AERONAUTICAL 
SALES, INC 


P.O. BOX 233, MIAMI 48, FLA. 











Take command 
of your future 


FLY AS A CO-PILOT witH T WA 


Your future is yours to command when 
you fly as a TWA co-pilot. You'll be 
flying the world’s finest equipment with 
the world’s finest airline. 


JUST LOOK AT THESE ADVANTAGES 
— starting salary of $400 from first 

day of training; beginning with the 
third year, co-pilots receive monthly 

base pay and guarantee of 60 hours of 
flight pay; annual sick leave; paid 
vacation; liberal free transportation for 
you and your family each year; 
retirement plan; group insurance 

and many more. 


QUALIFICATIONS: Aged 22 to 30; 
between 5’8” and 6’2”; can pass 
TWA physical. Must have: 400 hours 
total pilot time: CAA Commercial 
Certificate and sufficient instrument 
time to qualify for Instrument Rating, 
Two years of college or equivalent; 
Radio Telephone Permit Third Class 


There’s a wonderful future waiting for you 
with TWA. Get your letter off today to: 
Mr. R. Paul Day, Employment Manager. 


eran tt 


TRANS WORLD AIRLINES 
MUNICIPAL AIRPORT 
KANSAS CITY, MO. 





112 


GRUMMAN MALLARD J-29 
Now being overhauled 
Will finish to specifications 





1953 BEECHCRAFT D-185S 
Executive—one owner—only 
700 hours—$55,000 





1948 BEECHCRAFT D-18S 
Clean & ready to go—$37,000 





Dept. AW-551 Fifth Avenue, N. Y. 17, N.Y 
Telephone: MUrray Hill 7-2050—Cable Billwold 


WILLIAM C. WOLD ASSOCIATES 








Common Stock 
HELICOPTER COMPANY It 
ff if 1 ut $s t 


OFFER 


ING CIRCULAR 


o 


t 1 ar 
¢ t ecurity has not b 
0 Sha f $1.00 pa alu paid and 
f APOSTOLESCT UNIVERSAT 

wrated eret 


“) De 
West 42nd Stree N ’ k of N. ¥ 
TA mgacre 12 








UNUSUAL 
OPPORTUNITIES 

can be found each week in the 
SEARCHLIGHT 

SECTION OF 


AVIATION WEEK 
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— 


Beechcraft Super 18 f WORLD'S FOREMOST 


Well equipped Model E188 available || § EQDESTAR another 
for immediate delivery. This airplane ; , 
delivery. This airplane || SERVICE CENTER 4 exclusive offering! 


was placed in service 1955 and has a 
total time of 790:00. Left engine 490:00; is 
Right engine 60:00. Repiacement cost 


$138,000.00. Priced for quick sale— : inspection | Radar ; 24-Passenger Airline 


For details, call or write Maintenance Interiors 


ATLANTIC AVIATION CORPORATION | | (MACUL a UR C-47's 


Teterboro Airport Teterboro, N. J Modification Exteriors 


phone ATlas 8-1740 , Overhaul Radio Available for Immediate Sale 


7 Delivery Early November 
C46 — CARGO —FOR SALE In Foreign Scheduled 
Airline Operation 


i. Engines — Hamilton Props. ‘ Pri ki 
ow Time — Available Immediately AIRCRAFT ENGINEERING DIVISION | rice asking $110,000 


TACA Airways Agency, Inc. Berar Colifornia 


Moisant Airport , Builders of the Incomporable Leorstors 
Kenner, Lovisiona , 








“as is’’—‘'where is” 
In excellent Condition 





Bes ix For details contact: 


5 C46's rT; ae William C. Wold Associates 


. —* Gas (Exclusive Sales Agents) 
Perms Availab consider lease 551 Fifth Avenue, New York 17, N. Y 


FOR SALE OR LEASE mn n this aireraf Telephone: MUrray Hill 7-2050 


- - NATIONAL AERO LEASING CORPORATION 
IMMEDIATE DELIVERY “AS IS Pe yg oy Miami 48, Fia. Cable: BILLWOLD, N. Y 


Cable: Airtand Newton 5-0734 

















WILL LICENSE CAA 4B 
TRANSPORT SPECIFICATIONS 
CARGO OR PASSENGER . c18 and D18 
FIRST DELIVERY 10 WEEKS Deal Directly 
ONE EACH 2 WEEKS THEREAFTER with Owner BEECHCRAFT L PT = ~ 
FOR LEASE 


RANSA AIRLINE 








P.O. BOX 625 MIAMI 48, FLA No deposit re- 
red—n ong- 
E. E. JONES TUXEDO 8-6743 nego | | E p 


«+ Executive ap- 
pointments 


WANTED . wet equipped gece ae iy end 
TWIN BONANZA + Full instrumenta- jrance "inehuc U H - 1 2 B 
ed. tf desire ir 








th 


on 
Midwest company interested in buying Twin ¢ Good selection 


outright purchase 


Bananzo—Prefer C-50 with good equipment t 
aa >» TRADE-AYER COMPANY Available For 
Lind 


W-3016, A Viet en Airport Linder, N. J 


Hunter 6-7690 LEASE PURCHASE, 
SALE OR TRADE 


AIRPLANES WANTED 
Need 50 Bonanzas, Navions, 180’s, 190's, iy TRANS-INTERNATIONAL 
170’s, Aero Commanders, Twin Navions, 

AIRLINES, INC. 


Twin Beeches, etc. 


Will Buy Dealers’ Stocks New or Used AS E 
Vest Aircraft Co.'s Skyranch FOR LE P. O. Box 233 — Miami 48, Florida 


BOX 5306, DENVER 17, COLORADO oes 
Standard Airline Radio 


21-Passenger interior 
Complete Anti-icing, De-icing HELICOPTER 


WANTED 
Hiller—Model UH-12B, Very low air 


CONVAIR 240 or 340 LEEWARD AERONAUTICAL frame and engine time. 


Perfect Condition. 
nd C | Informati d Pri to- 
ae Seen eee oe eee SALES, INC. EAST COAST AVIATION CORPORATION 
_., 2308, Aviation Weel P. O. Box 233, Miami 48, Fla Bedford Airport Lexington 73, Mass 


a Ar 











— 






































“Take a Heading for Reading” 
for the BEST MAINTENANCE © OVERHAUL ¢ MODIFICATION ¢ INSTALLATION 


READING AVIATION SERVICE, INC. 
Municipal Airport Phone 3.5255 Reading, Pennsyivanic 








Wanted 


Sac ariemr aac FINEST AIRCRAFT MAINTENANCE 


ernment piu \iso Grumman Goose 


W-5015, Aviation Week 100 HR. INSPECTIONS TWIN BEECH 


DCc-3 
COMPLETE OVERHAUL LODESTAR 


—~AIRWAYS~Inc. PHONE GENEste soo1 ® ROCHESTER 11, N.Y. 








AVIATION WEEK, September 24, 1956 





Flight test...the judge and jury 


of tomorrow's electro-mechanical air crews 


It is quite a challenge to develop and produce 
automatic control systems for aircraft that —as yet 
— exist only in the minds of design engineers. But 
at the hypersonic speeds and 
extreme altitudes where they must finally operate 
—is equally difficult. 


to test these systems — 


This is one of the jobs AUTONETICS is doing for 
the Department of Defense. To do it has required 
the development of ingenious flight test techniques. 
With a large and varied fleet of planes —ranging 
from subsonic craft to supersonic jets—AUTONETICS 
engineers put projects on trial under conditions 
that are dress rehearsals of tomorrow’s tactical 
situations, 

Yet that’s only part of the story. These control 
systems are already far in advance of accuracy and 
precision standards available in existing test equip- 
ment. So AUTONETICs Flight Test experts have 


AUTOMATIC CONTROLS MAN 


devised special instrumentation and intricate new 
data gathering systems that, in themselves, consti- 
tute a whole new concept of test techniques and 
procedures. 

(UTONETICS — 


recognized 


This is only one reason why 


in ten short years—has become a 
leader in the production of flight controls, auto- 
navigators, weapons director controls, computers, 
and other automatic control systems. 

For more detailed information—or for employ- 
ment in this challenging and growing field—please 
write: AUTONETICS, Dept. W-6, 12214 Lakewood 


Boulevard, Downey, California. 


Autonetics 


A DIVISION OF NORTH AMERICAN AVIATION, INC. 


HAS NEVER BYUILT BEFORE 
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IFR—VFR Snafu 


| - Inst 
l t R Ing imp | upon a 
t KVlanes fla igain prompted m 
} Dress Ip yf } 
geest that modest publicity be given t 


t thought of change in one specific CAA 
t that might make joint IFR 
VFI ) tion more ym pat to th 


i) 


ne that one currently 


CAA regulation pe 







t rmits an aircraft t 

lered VFR {so called see and b 

vhen it may be as close as 2,00 

t ita to a cloud as long as th 

t rf ling and presumably for 
rulit u met This rule see 

’ inction the pract to skirt aroun 
id VFR at an peed and be as 

10 ft. to th loud Another aircraft 

opposite sid f the cloud 









make it impossible f 
t yilots to avoid a collision by the t 
t lly observed h other 


ntcrpretation not on¢ ~ m 
points so when flying VFR I attempt 
llow the law of self preservation an 
berth. I am 
rned when flying IFR that I might legal 
p out of a cloud at a so-called green light 
rolled altitude and find raft 
VFR but only 2,000 
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louds a very wide 


nother air 
ft. from 


I in understand the airline pilot 
Dp lesire to have some changes mad 
t it does not seem me that the solution 
t forcing everyone IFR in one royal 
) t rather in exploration of chang 
ibiguous rules and in general pilot 
ition so that IFR and VFR can bi 
! to all 
It ild well be that they (airline groups 
ilready given some thought to th 
tt tinker of a 2,000 ft. horizontal to a 


mut I have not noticed anything 
rbout it 

Ropert FE. Trims 

1708 W Street, S. I 
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Washington 2 D. ¢ 
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Aviation Week finally arrived at this office 


ind was immediately the object of all atten 
thon 

\fter my first casual perusal, and a later 
nore thorough reading, I am extreme); 


the superb job that you and yo 


pressed by 


taff members did The magazine wil 
ipy a prominent place on our sh 
nd will be referred to frequently for factu 


ms on the Command 
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Klass and Russ Hawkes for the fine ste 

1 | troni ind Geophys De pite the 
slight fuss raised by our GRD people, | 
thought the story turned out well. Anoth« 
special note of thanks to | t Clark | 

‘ nost helpful to us in furn hing guid 





dviation Week welcomes the opin- 
ion of its readers on the issues raised 
in the magazine's editorial columns. 
iddress letters to the Editor. Aviation 
Week, 330 W. 42 St.. New York 36. 
V..¥. Try to keep letters under 500 
words and give a genuine identifica- 
tion. We will not print anonymous 
letters. but names of writers will be 
withheld on request. 


nd 
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ol] wes a thank you 
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From the Laboratories Famed for Precision Compasses 


tenewC-10 GYROSYN’ 











...a Complete ‘‘World-Wide’”’ 
Compass System 

Meeting Advanced Specifications 
for Polar Flight—Yet Weighing 
Only 20 Pounds! 


For more than a decade, Gyrosyn compasses by Sperry 


have set the standards of the aviation industry for 


MASTER INDICATOR commercial and military aircraft alike. Every day, hundreds 
Approx. weight 44% Ibs of thousands of precision, on-course miles are flown 
Cut-out Dia. 3% inches with the aid of these accurate and dependable instruments. 
Clearance behind Yet in the Sperry laboratories the search for even greater 
panel 10%ie inches accuracy and precision never ends—as evidenced by 

] Sperry’s most recent development, the C-10 Gyrosyn 

f 

a a THIS |S PRECISION 
At latitudes under 65° where the C-10 Gyrosyn is “slaved” 

ee to magnetic headings, accuracy is assured within 34 of 
. al - , a degree. At latitudes above 65 . where magnetic headings are 
Length 53 inche unreliable and the C-10 Gyrosyn is unslaved, random 
iia Reta drift is less than 3 per hour. This compares with an average 
es ar random drift of 8 to 16> per hour with many slaved 


1956 


nc 











compasses in use today 


THIS IS EFFICIENCY 

\ separate latitude corrector also automatically compensates 
for earth rate drift of the gyro, whether slaved or unslaved 
Reliability of the system is further assured through the 
direct-drive nature of the master indicator which precludes 


transmission errors Common to repeater-type instruments 


THIS |S THE ANSWER 


for today’s faster-flying conventional aircraft and for 
tomorrow's turbo-prop and jet airliners. The C-10 Gyrosyn 
is recommended as the directional component of the 


. iain SP-30 Flight Control System and the Integrated Instrument 
a Approx. weight 11 Ibs System, both of which are standard in the Douglas DC-% 
4 Width 34% inches It can be applied readily to modernize flight instrument 
Height 2?%« inches equipment in existing aircraft. For complete information on 
Length 47%2 inches the Sperry C-10 Gyrosyn, as well as other developments 
n the field of precision instrumentation, write our 
= itlaiisia 
LW 
nich RACK ASSEMALY GYROSCOPE COMPANY 
Approx. weight 5 Ibs. 
ith Vy ATR 
12% inches long 
“‘lubs ri RAN rTLeE N ANA f 
IPANY ANADA Lit TEC “ 





_- vsuvers...weight savers 


Insert nuts for versatility .. . strength 


The famous red elastic nylon locking collor is 
available in nuts from 1/10” to 4” across the 
flats —in every hex and “‘fixed”’ plote nut con 
figuration. High tensile parts offered in anchor, 
12-point and barrel nut designs. For tempera- 
tures to 250°F. 
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The LH line—for high temperatures 


Lighter, high temperature (to 550 F. in carbon 
steel — to 800°F nuts in sizes 
down to +4. Available in most configurations 
including ESNA‘s new full strength, light- 
weight, low-height hex nut, miniature anchor 


nuts, floaters and gang channels 


in stainless steel 


Blue ‘J's —where weight is most important 


High 
Com- 


The lightest self-lock ng nuts made 


strength aluminum alloy, nylon inserts 


pletely interchangeable size for size with simi- 
lar AN steel parts—and, on the average, 60% 


lighter. Dyed blue for quick identification, 


Why design around a nut? 


Whether the need to save space or save weight is paramount... ESNA’s compl te line of self- 


locking nuts permits the designer to match the fastener to the problem. 


Check Elastic Stop® 


nut standard drawings first . 


and enjoy the design resourcefulness 


permitted by the broad variety of field tested self-locking fasteners. This complete line of fas- 


teners is the result of ESNA’s more than twenty-five years « xperience in designing and producing 


to the aircraft industry's exacting quality standards. 


Dept 


N8-925, Elastic Stop Nut Corporation of America 


2330 Vauxhall Road, Union, New Jersey 


(.) New ESNA catalog 


() Here is a drawing of our product 
What self-locking fostener would 
you suggest? 


Name 
Firm 
Street 


creatine 


Elastic Stop Nut Corporation 
of America 





